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The Harlow Sight-feed Positive-action | 


Cylinder Lubricator. 


The engravings represent this lubricator in 
perspective and section, also the arrangement 
of sight-feed. The essential feature is a small 
plunger pump, driven through the medium of 
the rack and pinion, shown in the sectional 
view at B and C, motion being communicated 
through the arm and small adjustable connec- 
tion, represented in the perspective view, from 
any convenient part of the engine, as, for in- 
stance, the eccentric-rod. 

It is automatic in that it requires no atten- 
tion, ceasing to feed when the engine is 
stopped, and resuming as soon as it is started. 
The quantity of oil fed can be accurately con- | 


trolled by the regulator A, from an occasional 
drop to a drop at each stroke of the engine, 
ora continuous stream, according to the re- 
quirements. 


When feeding in drops they are 
always small globules. The manner of feed- | 
ing under ordinary conditions—small frequent 
drops—provides for the oil being thoroughly | 
incorporated with the steam, thus getting the | 
maximum effect. Changes in temperature do 
not affect its working, and since to refill it, it is | 
only necessary to remove the cap and pour in | 
the oil, when adjusted to feed the required 
quantity there is no occasion to disturb this 
adjustment. There being no water present 
it may be placed in any exposed position with- 
out fear of accident from freezing. It may be 
set on a stand on the removable base either 


above or below the cylinder, or wherever most 
convenient, or placed alongside the steam 
pipe. 

In the section, the inlet valve isat U and the 
outlet valve at D. At # is represented the 
plug and spring over the outlet valve, and at 
F’ a strainer over the 





suction 
chamber. 

In the engraving represent- 
ing the sight feed, R is a 
small valve, with spring Q, 
the lower part of valve chamber 
P, V is the 
the steam pipe, the connection 
The 
and oil passage to 


connection with 
to pump being through X. 
glass tube 
it are clearly shown ; other parts 


will be understood without 
reference. 

These lubricators are in- 
tended for use on all classes of 
engines,—locomotive, marine, 
stationary and on steam pumps. 
They are not limited as to 
speed, operating, if required, at 
one thousand revolutions. 
They are well finished and neat 
in appearance. All parts are 


made to gauges so as to be 
readily duplicated in case of loss 
or accidental breakage. 

B. P. Ryder, 14 Dey street, 
New York, is the 


er’s agent. 


manufactur- 


—_——__veboe—————_ 


In the description of the Machinist’s Bench 
Lathe, 
the spring chuck will take ‘‘ wire +%5 inch or 


in our last issue, the reading is that 


It should have been 
we think, 
parent to mislead any one acquainted with 


less in diameter.” fo 
inch. The mistake was, too ap- 


the use of hollow spindle lathes, especially 


when the context was considered. 


| 
| topics of apprenticeship, 


| education, ete. 


| view than they have gener- 





Manual Training Schools. 


By C. F. Wurrer, Sr. Lovis, Mo. 


Among the interesting discussed 
editorially 
spondents, there is one on 
which opinions and theo- 
ries are plenty, but about 
which the facts are seldom 


stated. I mean the kindred 


topics 
and by corre- 


industrial 
As I have 
seen a good deal of the 
actual operations in these 
lines I think I can make 
facts clearer to the 


school shops, 


some 















ally been made. 
Within the past thirty 
years, 


because of social 


and economic causes 
which every business man 
can see—it has 
about that : 

Ist. The number of 


persons employed in me- 


come 


chanical trades has in- 
creased both in total and 
in proportion to the popu- 
lation. 

2d. The character of 
manufacturing 
has tended tow- 
ard centraliza- 
tion and spe- 
cialists in their 
various lines. 




















upon each I will leave my fellow readers to 

conclude, and let the question of apprentice- 

ship rest there. 

Coming, then, to the question of education 
in its relation to shops and 
trades, it will clear our 

offer 

opinions. Names of schools, 


is done before we 
inthis and other countries, 
whieh combine book-work 
and tool-work are 
But we 


trade schools and technical 


many. 
may class them as 
or engineering schools, with 
athird and new kind which 
later. Of 


schools as 


I will mention 
the true 
they 
which a boy goes with the 


trade 
exist in Europe, to 


definite purpose of learning 
in part at least, a special 
trade chosen beforehand by 
himself or his parents, there 
are, strictly speaking, none 
in America. We have some 
that bear 
blance. 


a remote 
Under the 


reseln- 


system here there is but lit- 


tle of the traditional fol- 
lowing of a father’s trade, 
and our boys have a wide 
range of choice in 
deciding on a field 


of lifework. We have 


ting into our educa. 
tional systems, pub- 


ic or private, any- 
3d. A greater lic or } , any 
and increasing 
proportion of Sicut Feep. 
— 
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‘THE 


the population is found in cities and 
large towns. 
4th. A larger 


grow up in the graded city and town schools. 


proportion of the children 


The second item influences employers in 
taking apprentices and in giving them a 
the fourth item influences boys in 
What the effect is 


chance ; 


seeking employment. 


HarRLow 


= 


—f rt Th 








LUBRICATOR. 


thing whichshould hamper our boys in their 


future course, and I say, let us widen, not 
narrow the range. 

Looking now at the technical schools, we shall 
be interested chiefly in those which teach in the 
line of 
of these 


tool 


mechanical engineering, because most 


now-a-days attempt more or less 


and shop work. For the most part 


| 


minds to note exactly what | 


| know 


social | 


been jealous of put- | 


ENTERED AT Post OFFICE, NEW 7 re, 4 AS SECOND CLAss MATTER- 


these institutions do not attempt to train 
they 
some shop practice during 
fully 


means give all 


machinists, but 
it wise to 


engineers, and deem 
have 
school 


that 
that is desired 


days though they are aware 


this does not by any 
, much less teach any trade. 


There has come existence in recent 


years a third kind of school, which is located 
in many of our leading cities, 


into 


and goes under 
the generic title of Manual Training School. 
The readers of the AMERICAN MACHINIST are 
likely to hear a good deal of these schools in 
the next few years, but 


to-day few really 


what the name means. It isn’t in the 


dictionary or the encyclopedia, but is often 
seen in the educational and daily papers here 
and in other countries. It may be interesting 
to know just how the name came to be adopt- 


ed, and, as I happened to be at the christen- 


ing, I will. give the circumstances of the 
origin of the term. One such school was to 
be established in the city where I lived, and a 


long list of names was presented for choice : 
Mechanic Art School, School of Applied 


Mechanics, Industrial Training School, In- 


stitute of Applied Science, College of Me- 
chanie Arts, etc. Names all in use some- 


where, and concerning which people thought 
they knew. ‘* School of Mechanic Arts. Oh, 
yes. Wehave one out in 8.; I know all about 


that. School of Applied Industry? I see; 
the State of M. supports such an one at - 
|Good thing for young men of that class. 
Institute of Practical Mechanics? Why, have 


you one of those here? They’re very good. 
Cousin of mine 
did well.” But, 


any such school 


went to one in D 
at that time, there 


in existence as the new one 


, and 
wasn’t 


was to be, and so to avoid the preconceived 
ideas which we all have of a thing whose 
name we know, @ name was se- 
lected at hearing of which a 
man’s first response would be 
‘*“What is a Manual 
School, anyhow ?” 
easy to say Clearly what it is. 
A Manual 


rests on the 


lraining 
Then it is 


Training School 
that a 
to be a man and 
work, 
during the 


idea boy 
growing up 


to do a man’s 


should 
have formative 
period of his life liberal 
and symmetrical training than 
from the 


words and books 


, & more 


can be had study of 
so that 


ordinary 


only, 
when the days of 
school life are over, the boy can 
look out into the world for his 
life-work from a broader basis 
than simple book-work; and this 
is held to be 
after 


become a professional 


true, whether in 


time the boy decides to 
man, a 
journeyman, a merchant or a 
manufacturer. In other words, 
the promoters of Manual Train- 
ing Schools believe that all our 
whatever 
better 
physically and in- 
if their school-life 


boys, rich or poor, 


their prospects, will be 
men morally, 
tellectually, 
included both the 


a daily contact with tools, things and the ma- 


usual book-work and 


has 


terials which surround our every-day life. 
From what I have stated of the Manual 'Train- 


ing Schools, you can see that it is totally 


contrary to their policy toteach trades. The en- 
gineering schools don’t try to do so. It isn’t 
any part of their work. Both make 
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shop work part of their course ; they believe 
the young men can profit by it. But both ex- 
pect that if a trade is learned, it shall be done 
after The school that in 
America comes nearest teaching a trade is the 
Free Institute of Mass. Their 
shop training is chiefly in the machine-shop, 
and their products are sold in open market just 


seh Tf »l is over, 


Worcester, 


as any machinery is (but at a net loss annually ). 
With all their facilities, they do not claim to 
teach their students the trade. But on the 
solid basis of fifteen years’ experience, they 
state that their graduates will average to be as 
skillful machinists as average young men who 
have spent three years in an ordinary, good 
machine-shop. 

This cannot be disputed, for the record of 
the day-wages received by their graduates as 
machinists, in shops from Maine to Califor- 
nia, fact. Neither 
school-man nor shop-man, after three years, 
but has something to learn ; at the time stated 
each will stand the other’s peer at the bench, 
the lathe or the planer. Which of the two 
has gained his three years’ experience more 
A smart 


makes an unanswerable 


cheaply? Let us make an estimate : 
boy, sixteen years old, quits the grammar 
school and goes into one of ** Sackett’s shops,” 
where a boy gets a chance. Say it costs him 
%*1,200 to live the three years, and he receives 
in wages, say #800, making him a net cost of 
#400. An equally smart boy, same age, goes 
to one of the thorough schools that offers him 
instruction and facilities to learn. He won't 
have a chance to earn much of anything for 
three years, but his training and living will 
take just about 1,500, if he is careful. 


Each will be able to earn the same wages | 


in the shop now, but who obtained his skill | 


the more cheaply ¢ Which one invested in the 
that the 
school-shops raise the standard of workman- 


‘cheaper machinery?" To say 


ship, because they do better work, simply 
marks the speaker's ignorance of school-shop 
But /f the 
schools is to induce into the 


work, or of tine workmanship. 
effect 
trades 


of such 


more of the men who * can learn,” 


why, then, in the course of time, the general | that trouble arises from 


standard may be favorably affected. 


{ have hundreds of times seen it illustrated | cities and towns in which 


of the arm to which the eccentric-rod is at- , 
tached, is faster than the regular time of the 
pendulum; then the pendulum will swing 
The 


pendulum and arm are always together, when 


out past the arm and cut-off steam. 


the pendulum is in its lowest position, and the 
more the arm tries to get ahead of the pen- 
dulum, the farther the pendulum will swing, 
and correspondingly cut off steam. If a 
heavy load be thrown on, the arm does not 
give the spring an impulse, and the pendulum 
and arm swing nearer together, leaving the 
ports wide open longer. 

The valves are tapering, and so constructed 
as to bear against the joints, and the pressure 
of steam takes up the wear. The spring is not 


for the regulation; its use is to 


necessary 
throw the pendulum out, so as to take steam at 
end of the 


The engine can be made to run at al- 


the beginning, instead of the 
stroke. 
most any speed, by moving the weight up or 
down on the rod, or by changing the tension 


of the spring by the thumb-screw. The en- 


gravings show a perspective and section. 
Kimball Brothers, Anamosa, Towa, control 
all rights to use this cut-off. 

oe 


Another Phase of the Singer Case, 


Elsewhere we comment on the relations 
that workingmen hold toward the conduct of 
municipal affairs, as exemplified in the con- 
troversy between the Singer Works and the | 
city of Elizabeth. But 


there is another point in 


this case, which should 
not be overlooked. Some- 
times cities and towns 


make hard feelings by ex- 


empting manufacturers 
from taxation as an in- 
ducement to locate. — Es- 
tablished manufacturers 
are likely to think that 
it puts them at a dis- 


advantage, in which there 
jis sometimes a good deal 
| of truth. It is not often 


| manufacturers helping the 


in experience that the boy with brains is the | 


smart workman, and the dull boy in school is 
the one who in work always misses the mark 
by ‘‘a little.” 
of the older schools, because I 


I have been a little positive 
about some 
could speak of results, not expectations. I 
will let time show what the newer systems can 
do. Some time since Mr. Tramis, I think it 
was, said he would like to know how shop- 
men were held in schools, as regards pay. I 


can quote one case where, in a school em- 


ploying twelve instructors in various branches, | 


the shopmen average ten per cent. higher 


pay. ‘The man in charge of the machine 
shops comes, with twenty years’ experience, 
from one of the leading New-England shops, 
and many of your readers have his workman- 


ship in their hands every day. 


| 


| 


| 





about the structure of irons and structural 
alloys. No doubt there are many modifica- 
tions of both held by the members present, 
and it will add interest to hear them and put 
them on record. 

‘* The first theory is that iron (both cast and 
wrought) is to a degree of a colloid structure 
like jelly or glue, or resin. The phenomena 
which support this notion are those seen in 
the cold-flow of 
Hot wrought iron, as drop or die- 


metals, under pressure or 
rolling. 
forged, is obviously of this structure, and to 
hold that it retains the same qualities when 
cold only necessitates that there should be so 
much more force exerted to compel it to 
change its shape. The theory is, perhaps, 
the extreme reaction from the theory that a 
wrought-iron rod was a fascine or bundle of 
continuous fibers running from end to end of 
it. In building up a crank or other forging 
on this theory, the object of the designer was 
to lay the fibers so as to have the strain come 
along their length. The jelly theory repre- 
sents the other extreme. It has to be held, 
bowever, with limitations, for there must be 
time allowed for change of shape, which will 
differ with of the and the 
amount of The this 


theory would explain the appearances on the 


metal 
holders of 


each form 


change. 


fracture of this hammer-head by saying that 
these facets were the cleavage planes produced 
by shocks and compression, exactly as wax or 
lead under pressure strati- 
fies at right angles to the 
pressure on them. 

‘The second theory or 
the 
more in- 


hypothesis — is one 
which I am 
clined to hold, 


be called the crystalline 


and may 


theory. By this notion, 
a bar is made up of crys- 
tals of iron interlacing 
the 
ends, and made to grip 


and overlapping on 


each other by their hold 
When a 
bar is slowly broken by 


on their sides. 


direct tension of flexure, 


these crystals stretch out 





THe Kimpaunt Av’ 


they are located. The bankrupt city owes the 


Singer concern something like two million 


In the forge | dollars, loaned to keep the city finances up 


shop an experience covering thirty years, and | Under foolish expenditures in making im- 


dating from. a noted Weatern shop, is appre- | provements a few years ago. 
In the wood shops men | quently remarked, the best inducement that a 


ciated and paid for. 


As we have fre- 


are in charge who for terms of years gained | City can offer in the way of building up mann- 


their living at the bench. 
such men 
ee 


The Kimball Automatic Cut-off for Steam 
Engines. 


In comprehending the operation of this 
cut-off, reference may be had to the descrip- 
tion of the governor used, which appeared in 
our issue of Sept. 26, 1885. There are two 


valves—an outside and inside. The outside 


valve is the same as a common slide-valve, 
only it slides on a circle, like a Corliss valve, 
and is made to fill, except a small space, 
which is cut away so the valve will be pressed 
The 


similar to the outside, and has steam ports 


on its seat lightly. inside valve is 


corresponding with it, except exhaust port. 
The stem of the inside valve is through the 
stem or sleeve of the outside valve, and on 
the stem of the inside valve hangs the pen- 
dulum. To this pendulum is attached a 
spring, with a screw in its upper end, through 
the arm, which is tight on the sleeve of the 


outside valve. ‘The spring holds the arm and 


pendulum to move together, until the speed 


And it pays to have factures is reasonable assurance that municipal 


| affairs will be managed on business principles. 


For want of this, years ago, all the present seri- 


ous trouble results. Unfortunately the great 


| burden comes on those entirely innocent in 


| the matter. 


| 
} 


When a city gets full of extrava- 
gant whims for spending money beyond its 
ability, manufacturers looking for a location 
should shun it; it means, at best, high taxes 
for vears. 
ae 
Crystallization of Wrought Tron, 


At the 
Society 


Boston American 
of Mechanical William 
Hill presented a& paper on the above subject, 


meeting of the 
Engineers, 


with a specimen of a broken hammer bar 


showing remarkable crystalline structure. 


The following is the discussion of the paper: 


Mr. Hutton.—‘‘I must confess complicity 


}in the bringing of this paper and sample frac- 


ture before the Society, because of a desire to 
call out a diseussion on the subject which it 
brings up. 

two theories or 


‘T know of hypotheses 


TOMATIC CuT-OFF. 

so that on a ragged fracture we see the lig 1} te 
ap- 
Sudden fracture does 
the 
. and so we see their ends only 
called 
High carbon steels whose erys- 


flected from their sides and the fibrous 
pearance is developed, 
not allow these crystals to streteh (or 
metal to flow 


and the appearance of the break is 
crystalline. 
tals will not stretch without parting cannot be 
brought to show a fibrous break. The redue- 
tion of area at the point of fracture of a ma- 
chine specimen is the result of the drawing 
out of the crystals at that point by the strain. 
The tensile strength of a bar is the hold which 
these crystals have upon each other by their 
sides, and the greater the hammer treatment 
or the ** 


the stronger will be the bar, because the CTYS- 


work” of the rolls in the reduction, 


tals being finerin their grain get a better hold 
to resist pulling stress and there are more of 
them 
view would be that the greater work on the 


per square inch of area. Or, another 
bar in hammer and rolls had elongated the 
crystals more when hot, so that they were 
more likely to resist further pull when cold. 
This is confirmed by the fact that small sec- 
tions are stronger per square inch of section 
than larger ones. By this theory, overheat- 
ing of a bar, or heating without hammering, 
simply allows the elongated crystals to shorten 
octahedral 


back again to their form; the 


structure goes back more nearly to that of 


cast iron, and has no greater strength. Simi- 


larly, cold hammering, o7 


hammering after 
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the bar is cooled too far, tends to loosen the 
hold which the crystals have upon each other 
sidewise, and the forging has checks on its 
surface or is rotten under strain. 

**On this theory, vibration either length- 
wise or transverse has a tendency to loosen 
the hold of the crystals on each other. Each 
crystal alternately pulled and relaxed tends to 
work on its neighbors, exactly as they do in a 
piece of wire which is bent backwards and 
This 
will 


forwards for the purpose of Lreaking. 
lo, sening or cdisaggregating process 
always start at a place where the crystals are 
free at their ends, as at an abrupt change of 
section or a flaw in the iron, and the strength 
being gradually impaired by this action, the 
bar suddenly breaks at a strain perhaps much 
below what it was formerly able to withstand 
and has withstood when new. The sudden 
break allows no drawing out of the crystals 
which still hold, and the fracture is called a 
crystalline fracture. Or the fracture may be 
partly fibrous in appearance and part crystal- 
line, because the break took place so as to ad- 
mit of the stretching of certain crystals, but 
not of all. I used to think that the relaxing 
of the sidewise hold of crystals on each other 
by vibration, allowed the crystals to shorten 
back from the condition of extension which 
the forge treatment had caused, and thus de- 
velop the larger crystalline facets visible on 
the break. The difficulty with that view is 
that it would require an increase of cross sec- 
tional area at the fracture to have the crystals 
lose their deformation lengthwise, and so far 
as I know that enlargement has not been ob- 
served. This enlargement would be called for 
by the analogy of the reduction of area at the 
extension of bars undergoing test in a machine. 
In a section which shows large crystals, as in 
the one before the Society, it seems necessary 
to hold that the larger section of the bar ad 
mitted of relatively less mechanical treatment 
to make a fine grain, and the slower cooling 
of the large mass from its plastic state when 
at a welding heat favored the formation of 
large crystals as has been so universally ob- 
served in castings. I confess it is diftieult for 
me to accept the bald theory that a bar can 
become crystalline in the solid by passing 
from some different structure. I do not be- 
lieve in the fibrous structure of iron, unless 
he who uses that term, means by it what I do 
when I speak of the bar as made up of separ- 
ate crystals, which elongate under strain and 
fracture. There seems to me to be great 
force in this position that true crystallization 
of a substance can only take place from a 
state of either solution, fusion or sublimation. 

‘** There is another series of phenomena, ex- 
plicable, in part at any rate, by this second 
theory. I refer to what has been called the 


fatigue of metals under shock, blows and 


strain. It would seem that nearly all the 
effects referred to by Colonel Webber and 
Professor Egleston, in a discussion on the 
* Physical Properties of Metals and Alloys,’* 
can be explained by assuming that a blow, by 
disturbing the initial arrangement of a erys- 
talline structure, produces a change which can 
The begin 


be made manifest by etching. 


nings of fracture at ‘ygag-marks,’ on a 


straightened rail, would be but results to 
follow rationally from a local disaggregation 
of the crystals at that point where the press- 
the 


A gag or stamp pressure 


ure had come, and vibration would do 
rest on this theory. 
would produce its disturbing effect for some 
distance into the bar or rail, thus confirming 
previous observations in this direction. It 
inay be also that the complementary observa- 
tions of the restoration of their original prop- 
erties to overstrained metals by giving them a 
by the 
notion that rest gives the crystals of the body 


prolonged rest, is to be explained 
a chance to seize each other again by the sur- 
faces which vibration has separated, and thus 
to get back their first tenacity, just as lead 
surfaces attach themselves to each other. 

*T am aware that this discussion may be 
classed among speculations necessitating what 
Tyndall calls ‘the scientific use of the imagi- 
nation.’ Nor do I suppose this crystalline 
theory, as so stated above, is entirely new, 
but I have never seen it definitely stated any- 


where, nor has attention been called to how 


* Transactions A. S. M, E., Vol. V., page 154 
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vell it can be made to agree with a great 


nany observed facts. Beside the confirma- 
tions above noted, it explains that unique and 
surprising case where an alloy increased in 
liameter under light cold hammering! The 
rystals becoming disaggregated necessarily 
equire more room as they become less com- 
pacted. 
steel taps and reamers, resulting from the fact 
hat the 
finished was worked out under the hammer 


The spongy center so often found in 


round bar from which they are 
nto an octagon, is a phenomenon of the same 
lass. 

‘* While primary reference is made in the 
ibove remarks to wrought iron, the same 

rinciples, with the proper limitations, will 
ipply to steel and to some of the other metals 
ind alloys, and it would be useful to hear fur- 
ther opinions in this matter, and to have sug- 
gestions made for tests confirmatory or to 
)ppose to any theory which has been or may 
© proposed.” 

R. H. Thurston.--** The subject of Mr. 
Hill’s paper is of very great interest and of 
equal importance. The facts are among the 
most common and familiar in engineering prac- 
tice; but the precise character of the change 
and the method of its occurrence are not so 
well determined. I do not think that I can 
add anything really new relating to the matter. 
It has been one that has attracted my atten- 
tion, as it has that of every one who has had 
much to do, practically, with the handling of 
machinery subject to jar and repeated strain. 
I am not at all sure that this is a real crystal- 
lization; although some well-known writers 
and admitted authorities so consider it. It 
may be a form of granulation, not crystalliza- 
tion, due to repeated strains exceeding the 
elastic limit. There is no question that, un- 
der some circumstances, iron and steel can 
take on the crystalline condition. This is 
well known, and the kind of crystallization 
has been well settled. Both iron and_ steel 
crystallize in the ‘t eubieal system” of the 
inineralogists, and in the related forms. 

‘This change from their usnal amorphous or 
fibrous condition may be brought about, cer- 
tainly in either of two ways: By solution and 
slow deposition; or by heating up to the 
bright red heat, and holding that temperature 
for considerable periods of time. It is in the 
former way that the chemists, as Miller and 
others, have studied the morphological strue- 
ture of these metals; and it is in the latter 
way that the crystallization observed by the 
engineer, and so often destroying his best 
work in wrought iron, is very frequently pro- 
duced. It is caused by the prolonged heating, 
at high temperature, so generally needed in 
the building up of a large shaft, as for a 
marine engine, by ‘faggotting:’ and such 
shafts, so made, are seldom perfectly sound, 
in consequence of this action; while, in many 
cuses, they are entirely ruined, and break on 
is true of steel, 
The steel 
shaft of the Dolphin, the United States steamer 


the trial trip. ‘The same 
when drawn down in such work, 
recently made famous by the unfortunate 
misunderstanding between Mr Roach and the 
Navy 
strongly sympathize with that 
builder of late. 
tured, and found it exhibiting most excellent 


Department, which has led us to so 
enterprising 


I examined the section frac- 


structure near the surface; but it was very 
strongly crystalline, apparently, near the 
center. It had, I judge, been too heavy a 
job for the hammer available for forging it: 
the crystals had been produced while heating 
it, and had not been broken up in forging, in 
fact, I have no doubt, 


that the effect of the blows could not reach 


consequence of the 
the core. The tenacity of the outer part of 
the shaft was evidently fully up to the stand- 
ard; but the center had lost its strength very 
vreatly. Steel 
than iron, and | have little doubt that the 


requires a heavier hammer 
same hammer could make a shaft of iron, for 
that boat. that would be sound and safe. 

‘I, some years ago, received from the Navy 
Department some beautiful specimens illus- 
trating this action, and I remember that I 
published illustrations of them, among other 
* Text-book of the Materials of 
Construction,’ in the 


places in my 


chapter on  ‘ Condi- 


tions Affecting Strength,’ and also in my 


‘Materials of Engineering,’ Vol. 2, ‘* Iron 


and Steel,’ under the same heading. One of 


AMERICAN 


these cases was the following: A hammer- 
head, made of steel, for a blow-pipe set, was 
left to anneal in a furnace overnight, and 
prestunably was at a red heat for hours. The 
next day, when taken out and cooled off, a 
slight tap with a hammer, accidentally given, 
broke it, and it exhibited such a perfect and 
beautiful crystallization, throughout the area 
fractured, that I had it enlarged and engraved, 
under the microscope, and published it in 
the books to which I have just referred. 

[It was the most perfect and beautifully 
think, that I 


these illustrations, I pub- 


complete crystallization, I 
With 


lished also several obtained by the now fa- 


ever saw. 
miliar process of etching a cut surface to 
bring out the texture of the metal, as done 
by Dr. Sorby. 

‘Whether such crystallization can be pro- 
duced by jar, as in the action of the steam 
hammer upon its rod, illustrated in the paper 
before us, I am not so sure; although I have 
a strong impression that it sometimes may. 
Where the stresses are insufficient to carry the 
particles beyond the elastic range, I prestume 
it cannot occur; and this seems to be indi- 
cated by the experiments of Fairbairn, and of 
They found that, 
within a certain limit, millions of changes of 


Wohler and Spangenberg. 


form produced no apparent effect in change 
while, within that limit, the 
number of deformations required to produce 


of structure ; 


rupture rapidly decreased as their magnitude 


increased. What is the character of the frac- 
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William Metcalf stated that he had found the 
best material for hammer-rods to be a steel 
This 


corresponds very closely with my own work 


containing about 0.80 per cent. carbon. 


in the determination of qualities having maxi- 
mum ‘elastic resilience,’ of shock-resisting 
power within the elastic limit. 

“It is perfectly obvious that, in cases in 
which the piece must necessarily meet with 
heavy blows, and especially with sharp, quick 
blows, the quality to be sought in any metal 
to be adopted in the construction is this of 
‘elastic resilience.’ This quality is possessed 
in highest degree by steel of the character 
which [I have just specitied. The expedient 
to be adopted by the designing engineer, in 
such cases, is to so design and proportion the 
machine, of which this is a part, as to avoid, 
as far as possible, the production of such 
destructive action in its operation, to reduce 
the frequency and violence of shock to a 
mninimiuan, to cause it to affect the most  resil- 
ient parts of the structure and to distribute 
| the stresses and strains, to dilate the shock, 
as much as possible.” 

~->- _ 


The Eclipse Fire Extinguisher, 


For the following description of this de- 
vice we are indebted to Robert E. Masters : 

What is claimed for this extinguisher is 
simplicity of construction and reliability in 
operating. It can be carried as readily as a 
pail of water, and operated by a child. 




















liecnma taster 


EcLIpsE FIRE 


ture, when such breakage takes place, is the | 


question in dispute. The fact of a change 
from the fibrous condition observed in the 
slow fracture, by a single stress, at ordinary 
temperatures, of good iron, to a different and 
either granular or crystalline fracture, is one 
of the most familar facts, as T have already 
said, in engineering. But it is not settled 
whether such difference due to method of 
fracture, is granulation or crystallization. 
This is the question still to be settled by 


properly conducted investigation. The fact 


that the same difference is produced in a | 


niunber of ways is, perhaps, an evidence that 
it is granulation. If the same bar has piece 
after piece broken off it, by different methods 
of fracture, different kinds of breaks will be 
seen; and it is easy to produce one or another 
kind at will. If good fibrous iron is broken 
slowly, it exhibits its characteristic fibrous 
structure; if broken by a sharp, quick blow, 
the fracture is of the other kind. If broken 
at high or moderate temperature, the break 
may be perfectly fibrous ; 
zero, in precisely the same way in every other 
respect, the break will be like that of a stone 
or of a casting. 

‘But it is not of so such consequence, per- 
haps, what we shall finally call this kind of 
fracture. ‘The important fact is that it may 
be produced wherever or whenever iron or 
steel is not handled aright, or properly pro- 
portioned to its work; the conditions pro 
ducing it are well understood, and the well 
informed and painstaking t ngineer will never 
be troubled by this kind of break in any 
situations 


ordinary Some time ago, 


while, if broken at | 


EXTINGUISHER, 


| No gas is generated before the pump is 
worked, and as soon as the pump is stopped 
the gas ceases to generate. There is no dan 
ger from an explosion. 
eut A al 


der; Cis a partition dividing the tank in two 


In the accompanying 
is the hose; is the pump cylin 
} parts ; iD) is the pump-handle ; Rh E are sit Ves 
| for dissolving chemicals; /’ is inlet to pump: 
) G@ are the valve-seats in the pump for rubber 


| balls ; 


| / is foot-rest for holding the extinguisher. 


/7 is sieve over inlet to the pump, and 


The box contains twelve cans of chemicals; 
| 


six marked 1l,and 6 marked 2. The contents of 


No. 1 are dry, powdered bicarbonate of soda. 
No. 2containsa dry, powdered acid that will not 
corre vle, inacle t specially to order, The Cconh- 
jtents of No. Lare thrown in the tank on one 


lside of the 


| 


which side, so that the contents of No. 2 are 


partition: it does not matter 
| thrown in on the other side. The acids settle 
down through sieves # #, and are united by 
| pumping in pump 4, when carbonic-acid gas 
is generated and thrown through hose .1 1. 

} Phe tank is made of sheet brass, and is 
nickel-plated? It is S in. in diameter, and 20 
| in. high, and has a capacity of four gallons of 
| water. A continuous stream ¢ in. in diameter 
| can be thrown 40 feet, and kept up five min- 
utes before one charge is exhausted. 

| On page 9, In our issue of Dee. 26, we gave 
a short account of the performance of this 


| extinguisher. It is manufactured by the 
| Eclipse Wind Engine Co., Beloit, Wis. 
as ale 


| Business man looking for a place to estab 

lish a manufactory ‘Is there much public 
spirit in this town, sir?” Citizen.—** Plenty 
| of it. Every man is a candidate for the post 
| office Harpers Bazar 





Industrial School at Atlanta. 


The Constitution, Atlanta, Ga., ina recent 
issue publishes a column of brevities, relating 
to the industrial school in that city, in which 
our occasional contributor, Mr. Roffe, is inter 
ested, as a teacher in iron work. 7/e Const/ 
tution very correctly urges upon the citizens 
the IMportanes of sustaining this enterprise 
It says : 

Atlanta cannot afford to let this school re 
main on the hands of two men who hav 
brought it to its present condition, even it 
they were willing to sustain it. They gener 
ously undertook to show our peopl thre 
amount of good such a school would aTord, 
and they should be relieved of the task. Whi 
should not the school become a part of th 
city’s school system 2 Tf Atlanta wonld wak 
up and show any earnestness on the subject, 
the institute could readily be developed into a 
school of technology, with all the immens: 
possibilities of such an institution. Uh 
great school at Worcester, Mass., considered 
now the best practical school of technology 
in the country, was begun just as this insti 
tute has been, and in fully as humble aman 
ner. Even if Atlanta cannot secure the Stat: 
institution, it Should have a practical school, 
in which its own boys, who work for wages 
during daylight hours, can, during the even 
ing hours, acquire the elements of a trad 
Even if this is something more than justic 
to the poorer boys, it is only wisdom, good 
sense and economy on the part of the com 
munity, for it would, in the long run, vield 
large returns in a higher degree of pros 
perity . contentment and good order 

a 


Tight Belts. 


By James F. Horarr. 

A large quantity of belt is required to trans 
mit a little power. ‘The sooner we investigate 
and believe the above fact, the better it will 
be for our shafting, machinery and coal-heap 
We may Jook at the fact as we please, it will 
bear it, and find that a slow-running belt to 
earry a given power must be very wide. It 
running at high speed, we must have the same 
number of square inches of belt passed over 
the pulley, but the belt need not be as wide to 
do it 

When a belt slips, the most natural action 
on the part of the attendant is to throw a 
handful of powdered rosin between belt and 
pulley. The next move, when rosin fails, is 
to tighten the belt. 


strained up until they 


Often we tind belts 

are tight enough fon 
fiddle strings, until hangers are pulled out. ot 
line, boxes eut and shafting sprung. 

A certain company drive their 
works by long loose belts which claim atten 
These belts 
about 16 feet from pulley 
and are slack enough to permit. the 
upper or slack side of the belt to ** bag’ 
down 12° or 18%, a plane passing through the 
two shafts being about 45° from the perpen 
dicular. 

If this machine company had followed the 
exumple of many power users, they 
have used belts 5° or 6” wide, 


machine 


tion from their very looseness. 
are 10’ to 12° wide, 
to pulley, 


would 
strained them 
very tight, and have been continually troubled 
by the belts breaking and wearing out. The 
belts above deseribed, ran pon large pulley 
from 24° to 48 having a speed of 250 or 300 
revolutions per minute 

Probably, these belts would have done one 
half more work than was put upon them, but 
from the fact of being londed light, they did 
their work with very little wear and tear. They 
needed very little looking after, 
them oiled and clean. 

At the Novelties Exhibition at Philac Iphia, 
a centrifugal puinp was shown raising a very 


save to kee } 


large quantity of water, and being run with a 
1h’ belt. Here, high belt-speed was used as 
a factor, but the little belt was strained very 
tight. It would soon give out, and need con 
stant patching. 

When putting up a machine to run by a 
high speed belt, don’t make the mistake of 
cutting down the width of the belt too much. 
Let it go wide enough to transmit the required 
powel without being too tight. 

A certain builder of ** guage” lathes built a 
lathe to button-hook handles. Phe 
handles were about 2 or 4" in diameter, and 
1)’ long. When the belt was at its highest 
speed it ran over 4,000 lineal feet per minute, 
vet the belt was made 4 inches wice Just 
think of it: a round sewing-machine belt 
would almost have done the work, vet here 
was a4’ belt. The builder of that lathe says 
he would do the same thing again, for the 
belt service was complete, there 
of belt, no excessive friction, and the lathe 
spindle always ran true and cool, 

When we see a man putting on a 14” belt 
with clamps, and using a 24’ 


make 


Was no slip 


monkey-wrench 
wherewith to screw up the clamp bolts; then 
we can say to ourselves that this.man is doing 


un pool job 
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Information Wanted by the Master Me- 
chanics’ Association Committee. 


The Driver-brake Committee of the Rail- 
way Master Mechanics’ Association address the 
following questions to master mechanics, and 
request an early reply : 

1. Are there 
which you would recommend the application 


any circumstances under 
of driver-brakes, and if so, on all classes of en- 
gines, viz. : passenger, freight and switching ? 

2. What are the best substances, the best 
shape and the best size for brake blocks to be 
used on steel tyres ? 

3. Does the application of 
lessen engine mileage between each tyre-turn- 
ing, etc. ? If so, to what extent ? 

4. Does their application lessen mileage be- 


driver-brakes 


tween repairs that can be got out of journals, 


axle-boxes, horn blocks and wedges, side-rod | 


brasses, ete ? 

5. Is any injury done to engine or side- 
rods by applying brake blocks on one side 
only, and between wheels (wedge type), thus 
forcing the axles further apart, or is there a | 
practical advantage in gripping each wheel | 
with brake blocks on both sides (compression 
type)? 

6. Is it advantageous to couple driver, tender 
and train brakes, so that one handle or valve 
will apply the whole ? 

7. Which is the best position for brake 
blocks so as to give the greatest power and 


least interference with the elastic action of 





the main springs ? 

8. What percentage of the weight 
of the drivers is it judicious to 
utilize for brake resistance, in view 
of the train breaking loose, and 
the possibility of the front (by the 
automatic application of the brake) 
being brought to a stop earlier 
than the rear portion, thus result- 
ing in a rear pitch-in ? 

9. Do you recommend the ap- 
plication of steam or other form 
of power-brake on drivers, when 
the train is not provided with 
brake 
is there 


any form of continuous 


in other words,- 


—— OF) 
any element of danger in having a 
powerful brake resistance at the 
front end of the train ? 

10. As there are several ways of 
applying brakes through an elec- 
tric current, should the electric 
the 
source of power that the touching 


wire be so connected with 
of a button or key by train con- 
ductor, would give him the op- 
portunity of applying the brakes 
on the driving and tender wheels as well as | 
on the car wheels ? 


Do not confine your answers to the above 
leading questions, but, in addition, kindly 
give any experience, information, statistics 
or opinions you may have on the general sub- 
ject of the application of driver-brakes to loco- 
motives, either for or against. 

On behalf of committee. 

H. A. Wuitney, Inter-Colonial R’y. 
J. Davis Barnert, Grand Trunk R’y. 
Replies to be addressed to 
J. Davis Barnert, 
Port Hope, 
Ontario, Canada. 
—-. eae 

On the evening of December 18th, a recep- 
tion was tendered to Prof. C. M. Woodward, 
of Washington University, St. Louis, by the 
United Relief Works of the Society of Ethical 
Culture, at the Workingman’s School, No. 109 
West Fifty-fourth street, New York. The 
reception was extended in recognition of the 
valuable services which Prof. Woodward has 
rendered to the cause of education by advocat- 
ing and favoring the principles of manual 
training as an essential factor in school in- 
To illustrate practically the value 
of manual training and the creative methods 


struction. 


of instruction in the workshop, the modeling 
and drawing rooms of the school were exhib- 
Little 
people from the age of 6 to 14 were hard at | 


ited, with the regular classes at work. 





work making models or molding just as actual | 
artists and artisans do, while girls made etch- 
ings and boys operated the simplest forms of 
were made 


practical machinery. Addresses 


| Jerrold says of this: 


Conway, and others. The workingman’s 
school is sustained at a cost of $18,000 per 
annum by voluntary contributions, a daily 
luncheon being given gratis to the small folk 


who attend daily to the number of 350. 
= Ae 


Sending Out Machinery. 





The Baldwin Locomotive works of Phila- 
delphia, Pa., will send in one vessel twelve 
locomotives to Queensland. Skilled Ameri- 
can workmen will accompany the cargo to 
set them up. If American manufacturers had 
always sent their machinery to Mexico in 
charge of skilled workmen, familiar with the 
language of the country, their Mexican trade 
would be far larger than it isnow.—7'wo Re- 
publics, City of Mexico. 

And it would pay manufacturers to do the 
Machines 


same when filling domestic orders. 


or 


| 
| 
| sent out without men to set them 


up, 
| with incompetent workmen to adjust and 
i start them, are liable to 


| It pays to send a good man with a machine, 


be underestimated. 


even if the purchaser is well acquainted with 
the operation of the machine. 

A tool sent without an attendant, to a 
strange place, is very apt to be condemned 
simply because the purchaser could not oper- 
ate it off-hand from the very first. 

It may seem a small matter to send out a 
man with a little machine, still, so doing may 
The better the 
man sent, the better for future prospects. 


prove a profitable investment. 


——_ ae —_———_- 


| 
by Prof. Woodward, Prof. Adler, Moncure D- 


show that the claim is based upon sound me- 
chanical laws. It has been fully demonstrated 
by experiments, also by practical experience 
that the longitudinal seams either crack be- 
tween the rivet holes or at the caulking edge. 
If we consider the strain the seam is subjected 
to in the operation of riveting and caulking, 
especially when heavy pressure is exerted on 
the rivet, the cracking of the plate between 
the holes is easily explained. The means used 
for splitting large blocks of granite is fully 
carried out in the operation of riveting the 
straight seams. If the pressure and blow of 
the machine do not crack the plate, the aver- 
age caulker will complete its destruction. 

The principal claims for the curved seam 
that the 
as is the case with all other Jongi- 
tudinal seams, that 
caulking to make tight work, and that the 
caulking will be more solid, as the caulk- 


are strain is not in a _ direct 


line, 


it only requires light 


ing tool is at all times pointing towards a 
center. The strain on the lap is distributed 
over a larger area of the plate, and it is cheaper 


than the usual seams used on boilers for loco- 


motive service, as it dispenses with lap strips, 
| straps and braces, and the rivets to hold these 
| appliances in position. 


It is well known among mechanics that if 


we cut a light groove straight across a plate 


|of iron, it will be easily broken; if we cut a 
| groove of the same depth on a curved line on 
the same plate, it will be very difficult to 
break it; this principle applies to this form of 


| boiler seam. Carefully-conducted tests with 


that more education and intelligence are pos 
sessed by machinists than by moulders ; 
boiler-makers, hence the discrimination 
ferred to. However this may be, it is a fact 
that there ought to be, if anything, more in 
telligence in the foundry and boiler sho) 
than in the machine shop. In these last 
named shops there have been but few advance: 
made in the way of perfected tools, which j 
the machine shop have removed some of th 
responsibility from the workmen. 

It is worth one’s while, who has nev 
thought much on the subject, to make 
round of inspection. It can be made wit! 
substantially the same results in any localit, 
In the machine shop will be found clea: 
well-kept tools, a good floor, good ventilation 
and no workmen employed except when he ci 
enjoy the benefits of these conveniences. In t] 
foundry you are ankle deep in sand and in t] 
midst of unpleasant surroundings generall 
In the boiler shop many of the men are co 
fined within the narrow limits of a fire-box or 
The light they r 
quire is obtained from tin lamps containing, 


the interior of a boiler. 


some horrible decoction known as *‘ sperm or 
lard oil,” the 
smell can readily be identified under som 
other name, and they must live and work in 


] 


but which from smoke ani 


this atmosphere. 

it may be said that in the foundry th. 
nature of the work prevents having a floor, 
but in the boiler shop there is no reason why 
the floor should be omitted. In the winter 
season, aS well as in the summer, boilers ar 
frequently tested in the boiler shop 
proper, and the water used in th: 
hydrostatic test is allowed to run 
over where the floor ought to be. 
There is no effort made to con 
drain or sewer connec- 


struct a 


tion, and as a consequence, in 


the ‘*‘ floor’ 
is covered with ice or mud. 


the winter season, 
The machine shop is provide: 
the 
foundry and boiler shop with an 


with (usually) steam heat, 
old boiler-iron stove, insufficient 
to heat one-half the shop area. 
The foundry usually enjoys th 
best of the boiler shop in this 
respect, as provisions must lx 
made and precautions taken to 
prevent the sand from freezing. 
In the boiler shop and foundry 
you are expected to work to keep 
warm; in the machine shop you 
are kept warm that you may work. 





New Form or BorLer SEAM. 


/ron describes a new pulley, an English 
invention, in which the bore of the hub is 
threaded on a slight taper to fit threaded 
bushings made in four parts. These bush- 
ings may be bored for any size shaft, and the 
sections being laid on the shaft and the pulley 
screwed up binds the whole firmly; the harder | 
the pull of the belt the stronger the hold on 
the shaft. No set-screws or keys are used. 

ee 
It is extremely probable that Boston, Mass., 





will soon have elevated railroads. The Legis- 
lature has been petitioned by John W. Cand- | 
ler and others, to incorporate a company to be 
known as the Boston Elevated Railroad Com.- | 
pany, to build and operate elevated railroads | ®t hand for washing. 
in Boston, from Scollay square to Milton, 
Brookline, West Roxbury and Cambridge. 
The roads are to be operated by electricity, 
by means of a motor in each ear. 

The plan selected is known as the ‘“ Riley 
Patent,” and is under the control of the Riley 
Elevated Railway Construction Company. 

— - abe 
New Form of Boiler Seam. 


It is well known that a boiler is weakest in 
its longitudinal seams, and various plans have 
been devised for strengthening them in this 
respect. The illustration herewith presented 
represents the construction devised by J. E. 
Jerrold, 144 Eighth street, Milwaukee, Wis. 

As will be seen, the longitudinal seams, 
Mr. 
It is claimed that with 
the curved seam a more uniform strength of 


instead of being straight, are curved. 


| the boiler is obtained, and investigation will 





. ~ ! 
the curved seam have developed fully 25 per 


cent. additional strength above the straight 
double-riveted seam, with the same quality 
and thickness of plate. 


~ ape 


A Plea for Reform in Boiler Shops and 
Foundries. 
By AN Oxup Jour. 

If we go into the modern machine shop we 
find the workmen are each provided with tools 
and a place to keep them, that the shop has a 
floor which is kept clean by some one pro- 
vided for the purpose, and that facilities are 
The moulder and boiler- 
maker have none of these auxiliaries. In 
the moulding shop an odd closet may be 
thrown together of old lumber in some part 
of the shop, inaccessible at times from the 
accumulation of flasks and mould boards. 
The boiler-maker has his few tools given him 
by his foreman, and is expected to find a 
An old rivet 
| keg is the usual receptacle, and it frequently 


| place in which to keep them. 
| happens—in fact is most always happening 

that his kit is incomplete, and time is wasted 
looking for the tool required. ‘This is usually 
found in use by the man who, from his 
longest service, happens to own the most com- 
plete set of tools in the shop. This is not 
| drawn from observation in one shop, but is a 
true picture according to the experience of an 
| ** old jour,” extending over thirty years, and 
| who wonders why such discrimination is 
|made by employers in favor of one class of 


| workmen and against the others. It is argued 


A reform in these matters will pay 
big interest on the investment. 
Men working in a boiler shop 
can do more and better work with a good 
floor to stand on. ‘Tools can be kept in better 
order with less loss, and on general principles 
men will do better work if some attention is paid 
The same, substantially, is 
More than this, there 


will not be the same objections to learning 


to their comfort. 
true of the foundry. 


these trades that now exist, and more intelli- 


gence will be attracted where it is most 
needed. 


© aie 
LETTERS FROM PRACTICAL MEN, 


Horse-power of Boilers. 


Editor American Machinist: 


I have a few comments to make on the item 
on ‘** Horse-power of Boilers,” which you 
quote from the Steam Users’ Journal in your 
2. The 


2. is 
misleading, and requires an antidote, which 


issue of Dec. 26, page item ver) 
may be taken in parentheses, well shaken up 
with the original, as follows: 

‘* With good natural draft (slightly indefi- 
nite; ‘good’ draft may mean anywhere from 
1’ to 1” of water column in the draft gauge), 
flue boilers (that is, boilers with flues from 
one to 100 in number, from 3 feet down to 1” 
in diameter, and from 6 to 30 feet long), 
should have about 10 square feet of heating 
surface for the evaporation of one cubic foot 
of water per hour (although the best Ameri- 
can practice gives from two to three times as 
much), and this evaporation per hour may b« 


’ 


taken to represent one horse-power” (although 


all well-informed American engineers would 


call it about two horse-power). 











the 
or, 
Thy 
iter 
are 
LOp 
the 
ru 
be. 


Oli- 


dry 
ee) 
you 
ork. 
pay 
ent. 
hop 
rood 
tter 
ples 
paid 
y, 1s 
here 
ning 
elli- 


nost 


item 
you 
your 
ver) 
hich 
nh up 


\deti- 
from 
ge), 
fron. 
to 1” 
yng ), 
ating 
foot 
meri- 
es as 
py be 
ough 
vould 








Janvaky 9, 1886 


AMERICAN 


MACHINIST 


5 











‘‘ The coal required to effect this evapora- 
tion will generally be about eight pounds (if 
the coal is of extraordinary quality, such as is 
eldom found in the market, and the fireman 


t 


san exceptionally good one), and the grate 


urface provided for the consumption of this 


L 


guount of coal per hour should be about half 


square foot” (that is, 16 pounds of coal burned 


er square foot of grate per hour—generally 


onsidered too rapid combustion for anthra- 


‘ite coal; certainly too rapid, if the propor- 


ion of heating to grate surface is 20 to 1, as 


~ 


this example. Good economy, using these 


oportions and this rate of combustion, is 
Therefore, 
irse-power that a flue boiler is expected to 


yractically impossible). for each 


velop economically, the following will be 


equired : 
What the Steam Users Journal says: 
10 sq. ft. of heating surface; $ sq. ft. of 


grate surface ; 1 cubic foot of water per hour; 
8 lbs. of good coal per hour.” 

American practice : 

10 to 15 sq. ft. of heating surface; } to } 
ft. grate surface ; 30 lbs. water, from 100° F. 
to 70 lbs. pressure, or 343 lbs. from and at 
212° F.; 34 lbs. to 6 lbs. coal, according to 
quality. 

By the way, isn’t the Steam Users’ Journal 
And isn’t the ‘‘ flue 
boiler” referred to a Lancashire, or a Cornish 


* English, you know ?” 


internally-fired boiler, and not the externally- 
fired flue or tubular boiler commonly used in 


America ? Wm. Kent. 


Tank Water-Gauge. 
Editor American Machinist: 
That part of Prof. Sweet’s paper on ‘‘ The 
Unexpected that Often Happens,” the 
AMERICAN Macuinist of November 28, relat- 


in 


ing to the air trap, reminded me of a water- 
gauge for a tank which I constructed while 
‘running ” a flour-mill engine in Illinois some 
The tank was old 
boiler shell, and was placed horizontally in 


years ago. made of an 
the engine-room, about 12 feet from the floor. 
I first put an ordinary water-line glass on the 
side of the tank, but it was often so dark that 
I then put in 
a float, with an indicator below, but this did 
I finally thought of the plan 
described below, which I applied success- 


I could not see the water-line. 
not suit me. 


fully, notwithstanding the predictions of one 
of the proprietors that I would need a pump 
to keep the engine-room dry, and the belief 
of some of ‘‘ the hands” that the upper end 
of the pipe was closed, and that I made the 
water in the glass rise and fall by some hid- 
den mechanism. 

ais a portion of tank; % is an iron vessel 
closed at top and open at bottom, secured in- 
side of the tank, with its lower edge about 
3” above the bottom, so as to keep it out of 
the mud; cis a }” pipe extending through 
the bottom of tank, up inside of vessel /, al- 
most to the top of it. 
cis screwed into the top of the air-tight ves- 


The lower end of pipe 


seld; eisa 4” pipe connecting with bottom 
of d; f is a glass tube connected with e, and 
of a length a little greater than the depth of 
water in @. 

Before pumping water into the tank, I filled 
vessel d with water to g, so as to show 3” of 
water inthe glass f. Upon starting up, it 
worked nicely and correctly, and I did not 
have to put a cork in the upper end of the 
glass, as I was told I would. 

The pipe ¢ can be run in any direction, and 
to any distance ; it makes a very neat arrange- 
ment for an engine-room, and is quite a curi- 
I offer it for the benefit of 
your readers who may like to investigate the 


osity to visitors. 
‘* unexpected.” L. M. KENNeEpy. 
Bowling Green, Mo. 


How Work is Sometimes Done. 
Editor American Machinist: 

If I were anything of a draftsman I would 
send you sketches of how some jobs are done 
here, which would terrorize the whole me- 
of the 
There are not many shops in a country like 


chanical staff AMERICAN MACHINIST. 
this one. 

In many shops they abuse tools shamefully, 
but here they do work upon the ‘‘ get it out 
of the way” style, and contrary to all mechani- 


cal laws; still they look for such work to bea 


success. 


| 
| ry’ 2 . 
| Then withdraw,’and "put in a tub of warm 


I send you a sketch of an engine which was | 


in the shop when I came here. I work on it 


during leisure moments between odd jobs, 


such as putting up countershafts, helping the | 


blacksmith, running steam and water pipe, 
working in the foundry on casting days, and 
other jobs of a like nature. 


’ 


I suppose the ‘‘ boss”? will recognize the 
engine, but probably he will not say anything 
about it, as what he reads does not do him 


any good. If he does ‘* get his back up” it 


does not make any difference to me, as it is 


not much to a man’s credit to hold a position 
like mine. 


Fig. 1 gives an end view of the cylinder ; 























Tig.2 
SKETCH OF ENGINE. 


| cally correct, but the drills stand some pretty 


A is the steam supply pipe; / the steam- | 


chest, and C the cylinder, which is 12” long | 


by 8” diameter, and is shown by Fig. 2. 


The cylinder has a plain head setting on top | 


of the cylinder, without any projection to fit 
into the cylinder as shown at D, Fig. 2. 
stroke of the engine is only 8”, leaving a 
clearance of 1,',” at each end of the cylinder, 
with a piston head 23” thick. 


The | 


After much persuasion I got the boss to let | 


me put a disk on the inside of each cylinder 
head, each disk being 3 thick which reduced the 
clearance to ;°;. 
any other way ? 


, 


Have any of ‘‘ the boys’ 


tershaft in the peak of a pitch-roof? If so, 
did they discover any ‘‘sinfulness” in shafting, 
or in themselves ? L. 


Sharpening Miners’ Drills. 
Editor -American Machinist : 
In your issue of Dec. 12, Prof. S. W. Rob- 
inson replies to the San José engineer’s query 
in regard to treating steel for rock drills. 


| Mr. R. evidently understands steel, and his 


theory might apply to some tools, but the 
of and labor that 
would be involved by cutting 5” to 1” from 


enormous waste material 
a drill and re-forming the bit, would not be 
tolerated by any mining corporation that had 
an efficient superintendent. 
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Could I have remedied it in | 


ever hung a coun- | 


water, and let it remain until it is the same 
temperature as the water. The operator must 
always remember that the principle of work- 
ing steel in this manner is to chill at as low a 
degree of heat as he can and have the edge 
stand, and he will not be troubled with many 
broken drills. 
sharpen and temper 


A good tool-sharpener will 
*” steel in one heat at the 
rate of one drill a minute, and in sharpening 
an average of 400 a day, it is an unusual thing 
to cut a dozen drills. There are any amount 
of drills that stand sharpening over 100 times 


without cutting. 


Perhaps the above method is not theoreti- 


heavy blows,34$ and 4-lb. hammers being used 
nee 


with { 
piston 3 in. diameter with a 6-in. stroke on 


steel, and 90 Ibs. air pressure on a 


1}-in. steel. 
We hear of the 
once in a great while. 


Hoosac Tunnel out here, 
I believe it is four or 
five miles long, and was completed eight or 
If the Tunnel 
drill department gets another tunnel to run, 
they had better get a few points on working 


ten years ago. old Hoosac 


steel, or get the cost reduced on it. 
Frank M. Leuanp. 
Tuscarora, Nevada. 


Lathe Arbors—Marking Twist Drills. 
Editor American Machinist : 
Many good workmen, in making lathe 
arbors or mandrels, overlook a very essential 
feature, which should receive careful atten- 
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TANK WATER-GAUGE. 


tion in the construction of this important tool. 
I allude to the correction of the distortion of 
the centers when submitted to the hardening 
process. 

A careful inspection will usually show that 


the countersunk center has become too obtuse, 


SECTION OF TIRE 
Half-Scale 








SeTTinc CompounpD REstv. 


The most common sizes of octagon steel for 


mining use are ?’ for single-handed work, 
1” for double-handed work, and 14” for ma- 
chine drills. Its cost will average 25 cents 
per pound, and all power drills must have a 
shank turned on them that costs $1.25, both 
of which are good argument against the cut- 
ting process. I do not wish to argue on the 
properties of steel, for I do not know enough 
about it to do so, and leave that to others who 
are posted on the subject. I will simply give 
‘* Engineer” the practice that is successful on 
this coast. That is, do not temper the drill, 
but simply cbill it by immersing in water not 
least 6” of 


colder than 50 deg. Immerse at 


the drill, and let it remain about ten seconds. meanwhile turning the arbor slowly in the re- 


consequently will not have an equal bearing 
when used in the lathe. 

The remedy is as follows: After drilling, 
countersinking and cupping with a side tool, 
the ends of the arbor, and reducing it by 
turning to nearly its finished size, again 
countersink the ends with a reamer made to 
an angle one-half degree more acute than the 
standard adopted. After hardening, as is cus- 
tomary, then fit to the running spindle of a 
speed lathe, a center made of round copper 
rod, and pointed to the exact angle required ; 
then, holding the arbor by the hand on the 
copper and usual tail-center, start the lathe at 


a high speed, and supplying emery and oil, 


A few minutes will suffice to 
polish and grind the centers of arbor to the 
exact angle. 


verse direction. 


The above operation will be greatly facili- 
tated by using at the start a center-drill of 
comparatively large diameter—say, for an inch 
arbor a drill one-eighth inch diameter. 

It is customary with us here to mark all our 
straight-shank drills above No. 0, on the end 
of the shank. This plan prevents the size 
being removed by the jaws of a universal 
chuck, and is more readily distinguished than 
when marked as received from the manufac- 


turer. J. F. Ross. 
Hyde Park, Mass. 


Setting Compound Rest. 
Editor American Machinist : 

In the issue of November 28th is a letter 

from R. E. State in relation to the use of 
graduation and compound lathe rests. 
A knowledge of the principle of the rule 
given has been of use to the writer so many 
times, that he is glad to see it brought to the 
attention of mechanics in general, and in the 
hope of assisting in making its value apparent, 
the following application to turning of steel- 
tired wheels is given. It differs slightly in 
form from Mr. State's explanation, but not in 
principle. 

Instructions may sometimes be given, to 
turn the tread of wheels 3” ‘coning”’ or 
“bevel,” without the angle in degrees being 
stated. 

Inthe diagram the angle of tread is exag- 
gerated for the sake of clearness. 

The line ) C is the tangent of the are A C, 


or, which is the same thing, of the angle 
ABC. 


Divide tangent ) Cin inches, by radius B CO 
in inches. Now turn to a table of natural 
sines, tangents, etc., to be ‘found"in Trant- 
wine’s, Haswell’s or Nystrom’s Engineer's 
Pocket Book, also in various other works, and 
find the quotient in the column of tangents. 
If the precise figures are not found take those 
which are nearest the quotient. The error 
will be so slight as not to affect the result. 
Opposite these figures will be found the num- 
ber of degrees and minutes to which the lathe 
rest should be set. 

EXAMPLE : 

Tangent D C= }" or .125”. Radius B C= 
33” or 3.75” 

3.75 > -033333 

In the table the tangent nearest this is 
-033173 (see Trautwine) and the number of 
degrees opposite is (1° 54), one degree and 
fifty-four minutes, or nearly two degrees. 

The graduation is usually in degrees only, 
but understanding that 60 minutes = 1 de- 
gree, a careful man will set the lathe rest very 
close. 

The same application can be made in chuck- 
ing work in lathe, or in the taper fit at the end 
of a piston-rod. 

Of course the graduation on lathe rest must 
be accurate (which is not always the case) or 
the result will not be satisfactory. 

W. G. RicHarps. 

[The above article was published in our 
December 19 issue in abbreviated form, and 
one or two errors having occurred in conse- 
quence, we publish it above in full, with the 
addition of the explanatory cut.] 


Intormation Wanted. 
Editor American Machinist : 


Sterling Elliott shows a good way of driv- 
ing screws around a corner. Will some one 
tell us how to use a roller tube expander, 
Dudgeon’s or other good make, round a simi- 
lar corner. 

One WxHo Wovuup Expanp. 


The Glass Ball Problem. 
Kditor American Machinist : 


Upon looking over the solution of the glass- 
ball problem, given by Mr. Hobart, in the 
issue of December 12th, it occurred to me 
that Mr. Hobart’s arithmetic must be very 
‘* rusty,” and would stand considerable ‘ brush- 
ing up.” 

First, I cannot see how he gets 1° x 3.1416 to 
equal .5236; second, how he makes 8.3776 + 
3.1416 = 2.634838; third, how 4/2.634838 = 
1.643. Considering all the errors in the work, 
it is remarkable how near he did come to the 
correct answer, for by algebra it is 1.6328”— 
correct to four places of decimals. 

Ithaca, N. Y. E. Hrprery. 

{[Mr. Hippely’s comments in regard to how 
1° x 3.1416 = .5236 are decidedly well put. 

Owing to a typographical error, ‘4 of” 
was omitted after the word ‘‘ multiplying” in 
the third paragraph. 

Counts Nos. 2 and 3 of the ‘‘ indictment” 
are undoubtedly errors; at the same time, I 
stand by my own answer of 1.695’, as against 





Mr. Hippely’s of 1.6328”.—J. F. H.] 
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Heating Shops by Exhaust Steam 


Editor American Machinist : 


On page eight of your issue of Dec. 19th, 


[ notice an article under the above heading, 
vhich seems to be a little too strong in one of 
its statements. T am aware that heating by 
exhaust steam, as sometimes practiced, costs 
more than heating by live steam, but this is 


dune to injudicions arrangement of heating 


pipes. 
timate, 


I do not, howe ver, belt ve, 
the 


as you in- 


that this is usually case. It is, 
undoubtedly, an exception that is more com- 


should be. 


arranged that it takes several pounds pressure 


mon than it When pipes are so 
to keep up a circulation, then back-pressure 
but 


something that those acquainted with exhaust 


inthe cylinder is unavoidable ; this is 


heating avoid. Two pounds back-pressure is 
allowance; frequently it does not 
half of that. 


a liberal 

amount to 
FRANK GLEASON, 

The 


clause referred to should have read, ‘‘ as some- 


Our correspondent is quite right. 


times practiced,” instead of ** as usually prac- 
ticed.””) With well-arranged pipes, the increase 
in back-pressure is sometimes so small in 
amount, as to be scarcely measurable on the 
indicator diagram. | 
I 
Methods of Working and Tempering 
Steel, 
Kditor American Machinist : 

To work steel, always heat with a due re- 
yard for the size of piece to be worked, the 
amount of work to be it, and the 
steel Never 


allow your judgment to be warped by printed 


done npon 


character of under treatment. 


rules for heating, which either advocate high 
heats—*' all that steel will stand without being 
or condemn any ‘ heat above a light 


Never 


vice to ‘hammer light and quick until nearly 


burned” 


cherry red.” undertake to follow ad- 


black” in any general way. Never permit 


yourself to be led into difficulty by accepting 
as a fact the statement that ‘‘ the hardness of 


steel is governed entirely by the heat when it 


Db 
is dipped in water.” Never confound the 
term ‘‘hardness” with ‘* weakness”? and 


‘* brittleness.” Always remember that strength, 
soundness, fineness of grain, the utmost tenac- 
ity obtainable in all tools, are of more im- 
portance than any condition of mere hardness. 
Never accept as proof that steel is properly 
hardened, the fact that it will snap like glass, 
or like a pipe stem even, under light blows, 
or slight strain. Always judge of hardness by 
resistance to abrasion, cutting, indentation, 
ete. Never jump at the conclusion that a 
piece of supposedly hardened steel has failed 
to harden properly because of a marvelous re- 
sistance toallattempts to break it. Learn as one 
of the most important lessons in tool-making 
that the utmost degree of tenacity in steel is 
not incompatible with the hardness required, 
or practically applicable for any use to which 
steel tools are put. Forget, if possible, that 
you were ever taught that a suitable test of 
the hardening process consisted in finding that 
a piece of steel came out of the quenching 
bath ‘nicely sealed 
off,” and that a little tap with the lightest ham- 
mer in the shop would break all small pieces up 
Cret 


‘white as chalk” or 


op 8 te 
tog or, 


sinall tools the hardening can be 


into the belief that in most 
done with- 
out raising the scale at all, and that a piece of 
hardened steel, with temper undrawn, of no 
more than 2°” or }"" cross-section, may require 
a blow from the heaviest sledge to break it, 
hard 
whatever, and that its wonderful condition of 
‘xs hard. 


that 


and still be enough for any purpose 


strength is Jecause /t Learn, above 
steels re- 


different 


quire different treatment, and, remembering 


almost anything else, 


that any certain heat, as expressed by color, 
in words, would represent to different men a 
variation What is it? 
* Light,” How and that to 


mer light and quick” may mean almost anything 


wide ** Che rry red,” 


light ?), ** ham- 


that one chooses, while ** near black” is be- 


wilderingly indetinite Always use your own 


judgment, and strive continually to make 
your judgment more and more sound by care- 
fully observing the results from all methods 
employed in your own practice, or coming 
under your observation, 

As to proper heats at which to work steel, 


vhat sense is there in giving general instruc 


AMERICAN 


tions to heat to cherry red, when every practi- 
cal steel-worker knows that through differences 
in steels, size of pieces worked, amount of 
there are all the 


between barely red up to white hot, bordering 


work required, etc., heats 
upon scintillation even, required to get the 
There 


Can no 


best results? And as to light blows. 
must be light blows and heavy ones. 

Certainly there 
Never 


quickly for working as to have the outer por- 


instruction be given then ? 
may. Heat throwch evenly. heat so 
tion yield readily, while the inner portions are so 
little softened as to resist all efforts to change 
their volume or shape by hammering the soft, 
cushion-like surface. If much work is to be 
done on a piece of steel, there are reasons why 
it should be heated to a mellowness which 
would be inadmissible in the case of little or 
no working. Ease of working, with uni- 
formity of effect produced in all its parts, 
calls for a good mellow heat when a large 
piece is to be changed greatly in section or 
volume by hammering or other means, and, 
as the increased tenacity and fineness of grain 
to be found in billet or bar, when compared 
with the ingot from which they were drawn, is 
due to working; so the working repairs and 
makes all right what would be disastrous to 
smaller pieces, or pieces requiring little or no 
work, which should be worked at a heat so 
low as to preserve the advantages already 
gained by judicious working in the snecessive 
stages of manufacture. 

Many a piece of capital steel, in the best of 
condition in the bar, has its value greatly im- 
paired by too great heat for annealing, or for 
a small amount of working. 

Do not set too much value on the advice to 
‘hammer light until nearly black,” for, how- 
ever much good may come of hammering at 





MACTIINIST 


and condition of that which the tools are to 
be used npon, with divers other conditions of 
which the volunteer instruetor can know no 
more than you? Milling cutters and gear- 
teeth cutters are called to work on all sorts of 
wrought iron, malleable iron and gray iron, 
and steel castings, besides brass and many 
other alloys, while steel of different qualities 
and conditions must be cut, altogether consti- 
tuting a range of requirements which could 
only be met in one case by full hardness 
temper undrawn—and in another good results 
would come from letting down to where the 
dulled cutter could be filed up as readily as is 
the carpenter's saw, while the difference in 
steel of which the cutters are made, and the 
heat at which they are hardened, constitute as 
strong reasons why the man on the ground 
should be the judge. 

In working steel, much trouble comes from 
uneven heating, 7. ¢., not heating equally all 
parts which are to come under the same in- 
fluence in working, as well as upon unequal 
working: /. ¢., not working all parts the 
same Which will come under the same influ- 
ences in hardening and in use. Many a job 
is given up as impracticable ; or, if apparently 
well done in the forging, the subsequent. fin- 
ishing and hardening leads to the condemna- 
tion of the steel as poor stuff, when the whole 
trouble arises from a portion of the steel hav- 
ing been treated as malleable and hammered 
into shape, while other portions were treated 
as ductile, and stretched. Many are the cases 
in which by working, either hot or cold, parts 
of a solid extended almost indefi- 


Tass are 


nitely remaining perfectly sound, while other | 


parts, not getting the benefit of the same 


working, but being obliged to keep pace with 
the rest, by 


stretching are ruptured. Note 








Fox’s Saw 


comparatively low heat in a way which moves 
the entire mass acted upon, and tends to pro- 
duce the dense, fine-grained condition so valn- 
able in tools, the good coming in any case 
from light blows, which only affect the sur- 
face, is extremely questionable, and is often 
decidedly injurious, in adding to the danger 
Neither he 


vises this, nor he who says, ‘* Heat as hot as 


of cracks in hardening. who ad- 
the steel will bear without being burned; do 
your hammering while hot, and finish while 
as hot as possible,” should be considered 
authority on matters of so much importance. 

When ** overheating” and ‘* frequent heating” 
are both condemned in the same sentence, 
pay much heed to the first, and ask your own 
judgment if a second or third heat, never too 
hot, would be more injurious than the violent 
distortion implied by ‘* as few heats as pos- 
sible.” 


Frequent heating, at a proper heat, any 


number of times which necessity or con- 
venience will be likely to call for, will not 
‘convert steel to iron by destroying the 


earbon,.” 
When told to * 
and drills by always dipping slowly to the 


harden taps, reamers, chisels 


depth desired, but never any deeper in the 
water than first dipped, as this prevents them 
from cracking,” take your own way. 

When told that ** taps must be tempered to 
dark straw; dies to bright straw; drills for 
iron, dark straw, on the cutting part, and the 
rest a blue, chisels for iron should be violet 
color, and for cutting stone a purple is re- 
quired ; milling cutters should be a yellowish 
white, and gear-teeth cutters the same color,” 
don’t you begin to *‘ get tired” when you 
know so well that the color required depends 
upon the kind of steel used for the tools, the 
heat at 


which it was hardened, the character 


SET. 


the ragged edges of pieces drawn under a 
round-faced hammer, the blows of which fall 
principally inthe center of the piece, and the 
failure of some men to upset a piece without 
splitting the surface in the direction vertical 
to the blows. 

When 


from the pen of some ready 


About hardening. vou have read 
writer pages of 
sensible instructions for working and harden- 
ing steel, don’t let him scare you out of using 
cyanide or prussiate-—if you believe in them 

by telling you that ** hardening with them 
is only case-hardening.”*” What can he mean? 
Because, by the use of these carbonizers of 
surface, iron may be case-hardened ; or steel, 
whose surface will not harden in the ordinary 
way, may be made hard on the outside, does 


it follow that in 


the same way steel, which 
would harden *‘* well in” without, will be 
only hardened on the surface ? What an 
anomalous proposition! That which cases 


hardening, where hardening would not take 


place without its use, prevents hardening 
where, without its use, hardening would be 
the inevitable result of heating and sudden 
cooling ! 


the 
writer believes the exact Opposite of what is 


But why consume more time when 


stated as a fact; 7. ¢., ** The forging, harden- 
ing and tempering of steel is an art that but 
but 


Tsay many understand, and 


few understand, and few ever give its 
secrets to others.”’ 
many give its secrets to others, as far as the 
art has progressed. Steel-workers are not less 


intelligent, skillful, or generous than other 


mechanics, and we don't like to be imposed 
upon by advice which every-day practice tells 
Nor do we like to be told that 
understand our business, when we 
take 


us Is Wrong. 
we don’t 
burdens of 


have to ourselves. the 


all the 


upon 


labor attached to the art. as well as 
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most of the responsibilities. We are anxious 
and willing to learn more about the art, and 
don’t care so much whom we learn from, but 
we want facts seasoned with good sense. 

The heat which puts the piece to be ham 
mered in an equal condition of malleability 
through to the very center, with the blows 
which move all parts to the center, instead of 
simply peening the surface, whether the heat 
be dark red, cherry, yellow, or white, and 
whether the blows be with a half-pound hand- 
hammer or an 80-ton steam-hammer, repre- 
sent to us more nearly the actual conditions 
of successful practice than would result from 
following any ** cherry-red, light-blow ” rules. 
Heat so that 
the grain shall be made more fine and the 


One word about hardening. 


steel stronger in consequence of hardening. 
This is a thousand times more important than 
all the rules for tempering by color. 
S. W. GoopyEar. 
BB 
Fox’s Saw Set, 

In this saw set the hammer is hung on pivot 
screws, causing it to strike always in the same 
place, varied, however, by raising or lowering 
the standard that carries the screws. 

Cireular saws are held in position on an ad- 
held to the 
grooves in ends of a flat plate, and hand 
held on the attached 
frame, which slips over the anvil block, and is 


justable cone; band saws are 


and cross-cut saws are 


held to the bed by cap screws shown. 

By properly adjusting the angle of face of 
hammer with reference to the anvil, the tooth 
can be bent without feathering the point, giv- 
ing a uniform set to the saw. 

The size shown is for saws up to thirty 
inches diameter; larger sizes are made. 

The manufacturer is W. R. 
Rapids, Mich. 


Fox, Grand 


The Tin-plate Industry. 


John Jarrett, Secretary of the American 
Tinned Plate Association, in a pamphlet to 
tin users in this country, thus disposes of some 
of the arguments against the probability of 
manufacture in this country. He 
‘*'They claim that tin-plate has never been 
this That 
means of a good quality. This is not true, 
as is proved by the testimonials of R. Sellers 
& Co., St. Louis; T. H. Lawson & Co.. Cin- 
cinnati; Matthias, Ingram & Co., Buffalo: 
John ©. Jewett & Sons, New York ; Fleming, 
Agnew & Co., Pittsburgh, and a number of 
others who testified in 1879 that the home 
article was of a superior quality. 


Says ; 


successfully made in country. 


* They claim that the several attempts to 
establish this industry have failed. That is 
true, but not because the quality was not 
The 


compete with foreign manufacturers, paying 


good. home manufacturers could not 


much lower wages than in this country.” 


Re 
Our Southern 


slightly exhuberant feeling as to business pros- 


contemporaries shadow a 
pects, which is altogether pleasant to note. 
The South is comparatively a new field in 
manufacture, and, beyond question, an im- 
portant one. As we have previously noted, 
advantages for starting up in a small way, and 
growing up with the locality, are likely to be 
more common there than in places where 
more manufacturing is done. We are glad to 
hear of the excellent business prospects there. 
They will be reflected in all parts of the coun- 
try. [ron and lumber are plentiful in many 
parts of the South, and coal beyond what has 
No part of the 
country is jealous of the excellent opportuni- 
ties of many of the Southern states. 


usually been anticipated. 


— _ pe = 


Don’t strike unnecessary blows when forg- 
ing iron. ‘* Hammering the anvil” is a habit 
which many smith fall into. Don’t do it. It 
does not shape the iron, or lessen the time re- 
quired to do the job. A certain smith whe 
forges pocket knife blades exclusively, will 
forge a medium sized blade in 27 blows of his 
hammer. He will do this day after day with- 
out missing a blow. Let those copy his ex- 
ample who hit the anvil twice while getting 


ready to strike the iron ones 
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Testing Lubricating Oil. 
By J. J. BInGLey. 

Lubricating oil is a very important item in 
locomotive service, and one which often tries 
the patience of the purchasing agent as well 
as the engineer, unless the ageng has fixed on 
one source of supply and has the grit to say 
No to the multitude of drummers from the 
thousand and one manufacturers, doctors, and 
producers of oil, who, like the Irishman’s flea, 
are always on hand, every one with the best at 
afew cents per gallon less than the man who 
preceded him. 

I send you a sketch of a simple machine we 
rigged up out of part of an old drill press 
which has done service for years. 

This oil tester, though making no preten- 
sions to style or elaborate workmanship, was 
a sort of air-brake on the glib tongue of many 
au young man, and sometimes staggered the 
old ones. I remember one day a fine young 
ian came into the machine department with a 
note from the 
have Mr. Blank’s samples of oil tested, and 


purchasing agent, asking to 


report sent over to office. 

This young man professed to be delighted 
to come across practical men, ete., and how 
gladly he would show the value of his wares. 


The first sample was put on the journal of 


machine, weight on lever adjusted, ther- 
mometer put in, time and temperature taken, 
and off she goes. But it was very soon ap- 


parent that oil No. 1 was not the kind to blow 
about, as the temperature rose 70° in five or 
I told him that was not the kind 
He handed out another bottle. 
The machine was cooled, cleansed, and another 
trial started, but he 
something he forgot at the hotel, would be 


six minutes. 


we wanted. 


suddenly remembered 


back in a few minutes. He forgot to come 
back. 

This machine was not built to any special 
scale of dimensions, but after being run 


awhile to smooth everything nicely, a test of 
sperm oil was made; also of tallow and cylin- 
The 
standard to govern other tests, and the oils 


der oil. sperm oil was considered a 


that came nearest to sperm, or run longest 
with the least rise in temperature, were con- 


The had 4’ hole drilled 
through in center, also in top brass to within 


sidered best. lever 
1’ of journal to insert bulb of thermometer, 
which cost 20 cents. 

A record of test, with name of oil, name of 
manufacturer, price of oil, gravity, etc., was 
filled out with data as follows : 


Temp Temp. 


atstart.| Time. at stop. rime. Result 
Rose 70° in 
ae 9.10 120 9.40 30 min. 
Good 
i \ 
Some oil would rise 70°? in 7 minutes: 


other oil would run 90 minutes and not rise 
50°. In this way we soon found who had the 
good oil. The whole machine did not cost 


No 


made to the oil used on journal. 


over seven or eight dollars. limit was 
This ma- 
chine saved us lots of trouble, as men with 


light hydrocarbon oils gave us a wide berth. 
8 BE 


Chimney Temperatures and Air Supply. 


A reduced temperature ina chimney by no 
means necessarily implies a corresponding 
economy in fuel. 

The heat of the gases rejected from a boiler 
furnace may be reduced in several ways. 

First, a reduction may occur from the use 
of an unnecessary amount of air for the pur- 
pose of combustion. Rankine states that the 
minimum quantity allowable is 12 Ibs. of air 
to each pound of coal, but that in conse- 
quence of the difficulties attendant on thor- 
ough admixture of the air with the combusti- 
ble gases it is not generally possible to use 
less than double the above amount of air, or 
24 Ibs. 


temperature is 


The effect of this. assuming that the 
the 


place of passing out 13 Ibs. of smoke and gases 


sue, is simply that in 


at the chimney top, we actually throw away 
25 lbs. As an approximate calculation, if we 
assume the furnace temperature to be 2,000°, 
and we reject the smoke at 500°, there is a 


utilization of 75 per cent. only of the heat. 


| 
If we then make it possible to use only 12 


Ibs. 
clear that 


or the theoretic minimum, it is 
if the 
temperatures hold good, the total rejected 


of air, 
even 
weight will be 33ths only of the previous 
amount, so that of the formerly rejected heat 
there has been saved $2ths of the wasted 25 
per cent., and the actually utilized heat is 
raised to a percentage of 87, which is an in- 
crease of furnace efficiency of 16 per cent. 
By 


ployed there are, however, other means of 


a reduction in the quantity of air em- 
securing further economy, for the bulk of 


produced gases being almost halved in quan- 


above initial and final 


tity, their rate of travel along the tubes and | 


flues of a boiler will be reduced correspond- 
the that 
alowed for them to part with their heat to 


ingly, with result more time is 
the boiler, so as to enable the final temperature 
to be also reduced. With the same chimney 
this final temperature would still be efficient 
and if it 


possible to bring it down to 400 


as a draft producer, was found 
a saving of 


a fifth of the waste of 13 per cent. (to which 


already we have reduced it) would be effected, | bined a patent low-water detector, was put up 


so that a practical efficiency of 90 per cent, 


would be attained, or an increase of 20 per | tion of the agent of the apparatus. The pipe 


cent. on the original duty. 
It is thus easy to see how important it is to 


reduce air supplies to as near a minimum as 


possible, avoiding needless bulk of gases and | proper height for the water to be carried, the 


dilution of the heat, for every pound of air 
off with it at the final 


which otherwise 


carries 
heat 
have been absorbed. 


introduced 

temperature would 
Generally speaking, it 
may be said that the efficiency of a steam 
boiler as measured by the water evaporated is 
-7, but 


measured by a number between .5 and 


| 
| 


|} connections were so 


there appears no reason why higher factors | 


should not be attained. 


The means at present 











ject is still a wide one, and worthy of con- | 
sideration and thought from scientific engi- 
The Mechanical World. 
———_goe—_—_—_—_—_— 
Defective Boiler Appliances. 


neers. 


The following appendage to the Hartford 
Steam Boiler Inspection and Insurance Com- 
pany’s Inspectors’ reports, contains some use- 
ful hints and information : 

Defective water-gauges, it is almost needless 
to say, are not only useless appendages to | 
steam boilers, but are worse than useless, for 
they not only invite danger, but force the ele- 
ment of danger upon the boiler-user. 

Water-gauges may be dangerously defective 
several causes. 


from They may be defective 


in construction, they may be so connected 
that they do not indicate the true water-level, 


or they may become stopped up with scale or 


sediment, through lack of care, so that no 
reliance can be placed upon their indications. 
Only 


where a water-column, with which was com- 


recently a case came under notice 


on a battery of boilers under the special direc- 


that when the 


gauge-glass was filled to a certain height, 


made 
which in this case happened to be about the 
water would stay there regardless of the quan- 


The 


discovered by the engineer in consequence of 


tity of water in the boiler. error was 
the water getting low in the boiler, and set- 
ting the tubes leaking, while the gauge and 
low-water detector (?) showed plenty of water 
in the boiler. 

All water-gauges are defective in construc- 


contracted 


such small and 


tion which have 
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TESTING LUBRICATING OILS. 


employed for utilizing the heat of burnt fuel 


are far from being so imperfect as many 


would appear to believe. The chief cause of 
low efficiency lies in the combustion of fuel. 
Itis clear to the majority of thinking men who 
have studied the subject, that it is not scien- 
tifically a wise proceeding to burn fuel in im- 
mediate contact with the intended heat-absorb- 
ing surfaces, as is uow done in steam boilers. 


Many 


have been proposed. 


ways of obtaining increased efficiency 
the 
air supply has been strenuously urged, and 
How it 
be condemned is somewhat difficult to 


The heating of 
as severely condemned as folly. can 
under- 
stand. It is easy to understand that so far it 


may not have been successful, but it cannot 
be wrong in principle to supply air already 
heated to several hundred degrees of tempera- 
ture when it is so well known that even if not 
heated it will be in the very body of the fuel 
itself raised to perhaps fully 2,000°. Hence 
preheating deserves attention, and it may be 
the hot 


of economy in the workiag of blast furnaces, 


urged that if blast is productive 
and if the regenerative system is so. efficient 
when applied to gas-retort benches, it must 
easily admit of further useful application. 

It is, however, readily comprehended that 
with a final temperature of perhaps 600° only 
there is not the field for the application of 
the regenerative system to steam-boiler fur- 
that 
where the final heat must be at least sufficient 
the 
retort to a bright red heat. 
the 


regenerative steam-boiler furnaces, 


naces there is to gas-retort furnaces, 


before entering regenerator to keep a 
This is a point 
advocates of 
We 


not, however, assert that even here the system 


overlooked somewhat by 


would not be economically applicable, and as 
there yet remains a possibility of saving part 
of the 
fuel in the boiler departinent alone, the sub- 


of what is usually a loss of .3to .5 





Ww 


water spaces, that free circulation does not 
take place in them at all times, when they are 
reasonably clean. Also when they are so con- 
structed that they cannot be thoroughly blown 
out at any time while the boiler is under 
steam. 

The stopping up of the pipes and connec- 
tions is, of course, mainly the fault of those 
in charge of the boilers, though it frequently 
is the case that the connections are so small 
and the construction such that with bad water 
it is almost impossible to keep a water column 
clean. In localities where the water is very 
hard, or very muddy, nothing but the simplest 
apparatus should be allowed on boilers for 


water-gauges, such, for instance, as plain 
gange-cocks, and these should be very fre- 
When a 
water-column is used in such places, the pipes 
connecting it with the boiler should not be 


less than 14 inches in diameter, and should be 


quently opened to their full extent. 


so put up that they can be scraped out with- 
out disconnecting them from the boiler. 

All these points can be provided for when 
putting up boilers, and the first expense is no 
greater than a makeshift arrangement, while 
the 


serious accident, 


chances are that some time or other a 


involving an expense of 
hundreds of dollars, would be averted by the 
use of proper apparatus. 
ae + 
Relief 
Baltimore and Ohio Railroad, which we have 
frequently referred to, is making an excellent 
The railroad 
interest 


The Employes’ Association of the | 


showing. company continue 


their 





in the matter, and the associa- 
tion appears to be favorably situated as to 
means. The company make an annual contribu- 
tion of $25,000 tothe original fund of #100,000. 
Men who have worked for the company ten 


| years, and who have arrived at the age of 60, | 
| 


share in the pension fund if they are retired | 


by the company, or those who voluntarily re- 


tire at the age of 65. In case of accident or 


death, the funds of the association are also 


used for relief. We believe that in every 


sense of the word it is an excellent institution, 


partaking of many of the advantages of life 
and accident insurance. 
—— > 
The Microscope in the Workshop. 

Professor Rogers, in his paper at the Boston 
meeting of Mechanical Engineers, took strong 
grounds for the use of the microscope in the 
workshop. He said: 

‘In the ordinary operations of the work- 
shop, the lathe and the planer are the primary 
tools, while the caliper, with the graduated 
scale, is the secondary tool. Let us take the 
most simple case. It is required to turn down 
a piece of metal to a given diameter. In order 
to make the assumed case as simple as pos 
sible, we will assume the required diameter to 
be aneven inch. The caliper is set for this 
unit of length, either from a graduated scale 
or, more accurately, from an end-measure inch 
with parallel faces. The setting in the latter 
We thus 
introduce an additional element of complexity, 
since sight is at once the primary sense and 
the ultimate test of a given limit of extension 
When 
the market is supplied with graduated scales 
from which any required length may be taken 
by the sense of feeling, it will be in order to 


case is done by the sense of feeling. 


upon which the workman must rely. 


defend the practice of relying upon this sense 
as a final test in measurements of extension. 
As a differential test, it is both useful and ac 
curate. As an absolute test, it had better be 
abandoned. It is a makeshift at best. 

** Assuming that the caliper has been set to 
an exact inch, the workman turns the piece of 
metal to the required size by a series of ap- 
proximations, with the ever-present risk of 
going beyond the required limit. During the 
final part of the operation he stops the lathe 
to test the diameter with his caliper. He 
then takes another chip, stops, tries, starts, 
stops, tries until the subtle and ever-varying 
that he has 
But, after all, 
the uncertainty in the setting of the caliper 


sense of feeling satisfies him 
obtained the correct diameter. 
remains, and this uncertainty is generally 
greater than that which would be found to 
exist in the comparative trials of the diameter. 
If, now, we increase the required unit, and 
especially if fractional increments are added, 
the problem of transferring a required length 
from a scale to a caliper becomes a most 
serious one. * * * 

**Only one other objection remains to be 
overcome. It is the Common impression that 
the delicate adjustments of the microscope 
which are continually demanded—especially 


the adjustinent for focus--can only be made 


by the most delicate and sensitive means 
No impression could be more erroneous. 


Give me a small lead hammer and I will set 
the top of my comparator to a yiven line in 
half of the time and with greater precision 
than it can be set by means of a screw move- 
ment. Give me a vertical movement by means 
of an eccentric disk and a long lever-arm, and 
I will bring the surface of a plate weighing 
100 pounds into the focus of the objective 
quite as quickly and quite as accurately as a 
the 


similar adjustment could be made in 


hands of a professional microscopist.”’ 
a ee 
In an uptown part of the city, where several 
the 
supply, from which the boilers were fed, was 
off 
Several manufacturers congratulate themselves 


large manufactories are located, water 


shut one day recently without notice. 
and each other that trusty engineers probably 
averted several accidents, which is undoubt- 
edly true. There is nothing to be said in 


favor of shutting off the water supply from 


|a district where large boilers are being hard 


crowded, but it shows good judgment to em- 
ploy engineers who don’t burn or blow up 
their boilers when it happens. 


ie 


A Yokohama correspondent of a German 
paper calls the attention of German importers 


|to what he believes to be the fact that large 


quantities of railway material will be require: 
in Japan next year, 
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Inventory Valuation of Patterns. 

One of the proprietors of a large establish- 
ment in Philadelphia writes us, desiring to 
know through our columns what the custom 
is among representative concerns regarding 
the valuation of patterns ; that is to say: ‘‘At 
what proportion of their cost are they priced 
in making the annual inventory? Our house 
has always been in the habit of placing a very 
low valuation upon them.” 

This is an important subject, regarding 
which we shall be glad to hear from other es- 
tablishments. 

There are some points, however, which may 
be deemed worthy of special consideration. 
Probably nothing in the plant of a manufac- 
turing establishment is more vitally necessary 
to its useful existence than its stock of pat- 
terns. It would, therefore, seem as if this 
part of a manufacturing plant should be re- 
Yet we 
have in mind the case of a manufacturing 


garded as representing solid value. 


concern whose inventory valuation of pat- 
terns footed up $200,000, and which failed 
for want of $50,000. 

It will be seen from this instance that valu- 
ation and value are not always convertible 


tion of superintendent of the boiler depart- 
ment for the Eagle Iron Works, 254 to 262 
Woodbridge street, Detroit, Mich. Mr. Mar- | 
shall has removed his residence to that city, | 
and will hereafter have full charge of the | 
company’s boiler business. 

—_ *~—=>e ———— 

Those railroads which penetrate Africa, as 
well as the English railroads in India, seem to 
be managed upon somewhat different prin- 
ciples from the majority of new roads in 
this country. Perhaps it would be nearer 
right to say that a different plan of capitaliza- 
tion is adopted. Upwards of 1,500 miles of 


‘new roads in South Africa are returning ac- 


terms, if by value we mean availability for | 


the ordinary emergencies of business. 

Aside from such, availability, however, it 
would be an error no less serious, in many 
cases, to too greatly underestimate the value of 
patterns which are necessary to the business, 


ceptable profits, with every prospect of great 
future increase. The railways of India show 
In addition to 


affording a fair income for the money they 


equally satisfactory results. 


cost, thus making a desirable investment, | 
their value in opening up new regions for 
trade is enormous. England is fully alive to 
the advantages of new railway lines into these 
semi-civilized countries, making, as they do, | 
markets for immense quantities of manufac- 
tured goods. 

me 


Workingmen and Municipal Affairs. 


The employes of the Singer sewing-machine 
shops at Elizabethport, N. J., are just now 
getting a lesson on the relations which work- | 





: ay? 
|ingmen hold toward municipal matters, that | 


| may be valuable in many other communities. 


and which, if destroyed, would have to be 


immediately replaced, though, 
somewhat lessened cost. 

Take the case of a retiring partner ina 
firm, the business of which is to be continued 
The retiring 
partner has paid his share toward the actual 


by the partner who remains. 


(and often experimental) cost of the concern’s 
patterns; yet, as he is, perhaps, unable or 
unwilling to continue the business, it cannot 
be said that the stock of patterns is worth as 
much to him as to the partner who is both 
There 
is room for the consideration of equity ques- 


able and willing to go on using them. 


tions in cases of this kind, especially if, as 
sometimes happens, the proposed retirement 
is due to loss of health caused by overwork in 
There are cases, too, of 
valua- 


tion of patterns is held by widows and or- 


this nature, where an interest in the 
phans. 

In general, it would seem to be an error to 
value all patterns, according to any fixed ratio 
as to cost, whether a high or low ratio is 


chosen. Every shop has patterns which were 


| once necessary, and the use of which has con- 


tributed largely to the success of the estab- 
lishment. Yet the lapse of time and the 
inevitable changes and improvements it has 
brought, have deprived these patterns of any 
substantial value. 

Again, there are patterns in almost every 
shop, which were made for some special job, 
and the cost of which was included in the 
price paid by the party for whom the work 
was done. Such patterns have, therefore, cost 
the concern nothing. The object of an in- 
ventory, however, is not to tabulate cost, but 
to estimate value. 

Another class of patterns are needed for 
use on occasions which are certain to arise, 
but It is 
plain that the inventory valuation of patterns 
of this kind should take note of this fact. 


If considerations such as we have indicated, 


which are uncertain as to time. 


are given weight, a valuation approaching 
much more nearly to cost, will naturally be 
given to patterns which are in daily use, and 
more especially to those which are the basis 
of a large business, and bid fair to re- 
main so, 

The question as to usage in manufacturing 
establishments, however, remains an open 
one, for the most part, and will bear a good 
deal of serious discussion, especially at about 


this season of the year. 





———_ 0</ape 


George Marshall, known to our readers as 
the author of a number of valuable articles 


’ 


on ‘* Boiler Construction,” and who is now 
contributing a series of articles to our col- 
umns on the subject of ‘‘ Laying Out Boiler 


and Sheet-iron Work,” has accepted the posi- 


perhaps, at | 


Extravagance and corruption in the conduct 
of local affairs have borne fruit in that city, 


just as they may be expected to bear fruit in 
any city or town that permits them, whether 
on a partisan or non-partisan basis. 
Notwithstanding the enormous indebtedness | 
of the city to the Singer concern, on which 
neither principal nor interest is paid, the city 
holds itself restrained by law from offsetting 
and has forcibly 
levied. upon property of the company for 
” of taxes. 
Without in any manner meaning to justify 


current taxes against it, 
‘* arrears 


the subsequent action of the company, or to 
discuss the ethics of their procedure, it is 
interesting to note one item in the company’s 
plea. In their Elizabeth 
(whether as a measure of necessity or retalia- | 





closing shops | 


tion is not material to the point we are con- 
sidering), the officials of the company remind 


gether without responsibility in the premises. | 


their employes that they, too, are not alto- 


The company’s complaint against the present 


| 
| 


action of the city officials, who may, perhaps, 


have no choice under existing law,.is capable 
of wider application, in so far as it reminds | 
their three thousand employes that they are 
citizens, whose votes may make and unmake 
city officials, and, even in a city much larger 
than Elizabeth, would be sufficient in number 
to turn the scale in most local contests. 

We are not informed as to the special re- | 
sponsibility of the present employes of the | 
Singer shops for the past misgovernment of 
their city. 


It may be said, however, that workingmen 
in general, as well asemployers, must bear their 
full share of responsibility, if they allow their 
votes to be used as a means of elevating cor- 
rupt men to local office. The state of affairs, 
which is illustrated by Elizabeth’s bankruptcy 
and distress, may easily, under similar cir- 
cumstances, find equally forcible illustration 
in other manufacturing centers. 

—  - @@pe 
An item has been going the rounds of the 


press that the manufacturers of Paterson, 
N. J., were leaving, or preparing to leave, the 
place in large numbers. This is disputed by 
the Paterson Board of Trade, which appointed 
The 
committee say that more manufacturers are 
coming than are leaving. 


a committee to investigate the matter. 


so 
In another column we publish an article 
the pen of Prof. C. F. White, of St. 
Louis, in which he gives an interesting ac- 
count of the manner in which a name was 
selected for a variety of schools, that has 
since become somewhat general throughout 
the country. Whatever relation the ‘t Manual 
Training Schools” now in existence bear to 


from 


those yet to be established, the proper indus- 
trial training of the next generation is a sub- 


/opening for steel-making industries. 
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ject the importance of which is not yet 
appreciated, as it should be, in all quarters. 
a 

Tron as an Index. 





There is no better index by which to judge 
of the probabilities of trade than the condi- 
tion of the iron industry. Iron enters to such 
an extent into construction, that the prospect 
of fair business in iron manufacture means 
fair general business. It means a large num- 
ber of men directly employed, and the indirect 
employment of several times as many more, 
which brings about quick and healthy circula- 
tion of money, that moves the wheels all along 
the line. In this view of the case, in which 
all will agree, those who grow timid overa 
slackness of trade (otherwise than in special 
lines) always incident to the holiday season, 
may take courage from the fair prospects of 
iron manufactures for the year 1886. Con- 
tracts ahead will cover from 15 per cent. to 20 
per cent. of the total output of 1884, and, as 
is well known, owing to unsettled conditions, 
consumers have for many months bought only 
for immediate use. Under these circum- 
stances, the fact that so many furnaces will 


| begin the work of the new year with large 


orders on their books is pleasingly suggestive. 
After the Ist of January, unless all signs fail, 
general business will feel the better prospects 
of the iron trade in the shape of healthy and 
conservative progress. As the year progresses, 
new demands will spring up in the way of 
renewals and repairs, which have been neg- 
lected for two or three years; this meansa call 
for more iron and more work. Government is 
likely soon to be in the market for iron; in 
fact, everything points to prospects of a fairly 
good year for iron manufacturers, and by this 
the prospects of other business and trades may 
be safely gauged. We congratulate every one 
on the excellent outlook for the iron-makers. 
——--- +e - 

If it shall be decided that steel is the proper 
material for railroad ties, there will be a good 
The 
number of wooden ties in use in this country 
alone is enormous. Supplanting them with 
steel means almost a boom in the steel busi- 


ness, 
—_+e_—_—_ 


De Lesseps does not take kindly to Amer- 
ican criticism of the Panama Canal. He is 
reported to have said that he will live to sail 
through the canal. We can assure him that 
the only opinion Americans will express on 


this is, that if he does, he will be as old as he’ 


desires to be. 
ee 

There has been, during the past few years, 
a large increase in the exportation of cotton 
goods, especially of calicoes, to China. The 
matter is exercising the minds of English 
manufacturers, and ought to be of interest to 
manufacturers here. 

a 

One of the most remarkable instances of 
the almost universal use to which a really 
meritorious invention will be put, is shown in 
the instance of the sewing machine. A Ger- 
man statistician has calculated that one ma- 
chine is made every year for each 930 mhabit- 
ants of the earth. When it is considered 
that this includes people who do not use ma- 
chinery of any kind, a fair idea of the extent 
to which this business has grown may be had. 
The same statistician concludes that, count- 
ing the civilized inhabitants, a machine is 
We 
do not know what the average life of a sew- 
ing machine is, but it must be an average of 
several years ; and taking this into account, 
the wonder at the yearly product is corre- 
spondingly increased. 


manufactured every year for every 330. 





abe 
Accidents from Exposed Machinery, 





An accident recently occurred in a Phila- 
delphia cotton mill whereby a girl was caught 
by her hair upon a revolving shaft and killed. 

When the case was investigated, it was 
shown that the girl was only twelve years of 
age, whereas the law forbids any child under 
the age of thirteen being employed in such 
mills. The proprietor affirmed that he did not 
know that the child was under the lawful age. 
The superintendent declared that the child 
had disobeyed one of the most stringent rules 
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of the mill in climbing up on the wrong side 
of the spinning frame. 
the 
censured the proprietor for employing a girl 


In spite of this testi- 
mony, coroner’s jury, in their verdict, 
der the legal age 

In commenting upon this, the Textile Record 
Says: 

[he surprising thing about the verdict is 
that it did not censure the employer for not 
having his machinery properly protected. * * * 

The above remarks are pertinent to the sub- 
ject. It is the proprietor’s business to see 
that the 
covered up. 


machinery 
We 
will-owner having ‘* unprotected machinery 
. his mill. but the 
perator that should be protected, and pro- 


in his mill is properly 


read now and then about a 


” 


It is not the machinery 
prietors of mills should be made to realize 
that they are responsible for injuries received 
from their machinery, even though some 
degree of carelessness on the part of the oper- 
ator is shown. 

If a man were to deliberately put his head 
would 


between a belt and pulley, a jury 


hardly hold the owner responsible for any 
injury the man might receive, but they might 
hold him for having such a death trap within 
reach. If a man can get into such a trap, 
then that trap may be in such a position that 
accidentally thrown into it. 


is where the law 


a man could be 
comes in, and says 


Here 
‘ Cover in dangerous places.’”’ Certain States 
provide such laws. They should be provided 
and enforced everywhere. 

If a man gets injured while riding on a free 
he for 
injuries sustained, although the printed pass 


railroad pass, can recover damages 


states to the contrary. Just so with the injured 
operator. Make the mill-owner pay (as far as 
go it) for the 

his machinery, and such 


money will toward 
inflicted by 


dents will be much less frequent. 


injury 
acci- 





PIONS im 
(juts ens = 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

very question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials, nor loca- 
tion will be published. 





(11) W.S. H., Morgantown, W. Va., asks: 
How much larger is a1’ pipe than two 34” pipes? 
A.—Their areas are to each other as 2% is to 18. 2 
How many feet heating surface have four pieces of 
2’ pipe 8 feet long, including three 2’’ open return 
bends? A —The heating surface is approximately 
i9square feet. 3. Will the above pipe heat a room 
12’ 12’x12’? A.—Yes. 


(12) E. F. O., Piedmont, W. Va., asks: 
What should be the dimensions of valve and valve 
gear for an engine 3-in. bore by 6-in. stroke? A.— 
You can make steam-ports 5-16/’x2%’; exhaust 
port, 54”x2%"’; bridges, 34’; outside lap, 5-16’; 
inside lap, 1-16’; travel of valve, 1 5-16’. This 
will cut off at about 44 stroke. 2. What should be 


the size of steam pipey A.—1’’ 
(13) A. J., Leadville, Col., writes: The 
exhaust from compressor and hoister runs to a 


heater, and considerable oil goes in the 
There is oil leaking from the 
steam pipe leading to the office. 


boiler. 
joints the 
Can it be the oil 


on 


from the engines? Will oil mix with steam, and 
be carried along in this way? A.-—If you do not 


use oil in your boiler it is undoubtedly from the 


engines. Oil will be carried along with steam as 
indicated. 
(14) J.S8., Sturgis, Mich., asks: What is 


the centrifugal force of a ball weighing 100 pounds 


when revolving 1,000 revolutions per minute ata 
distance of 12in. from center of the shaft? A. 


The centrifug 
the body 


al force is measured by the weight of 
multiplied by the radius of circle de- 
scribed by the square of its revolutions per min 
ute, and divided by 2933. In this example 


100 X 1 X1000" + 2933 = 34094.7 +. 
or a little over 17 tons. 
(15) Subscriber, Bath, Me., writes: 1. Iam 


making a sand belt for smoothing up the edges of 


blocks. I have a pew belt, made mostly of canvas, 


but containing a very little rubber; would glue hold 
as Well on this belt as on one made entirely of can- 


vas? A-—It would be better to use a belt made ex- 
pressly for a sand belt, entirely of canvas, yet glue 


will hold fairly well on the rubber center belt. 2. 
What kind of sand will be best? A.—Any hard 
sand will answer which, under the microscope, 


proves to be sharp on the edges. Certain kinds of 





sand, river and beach sand especially, prove to 
have dull, round corners when closely examined. 
Such sand is useless for sand-belt purposes. 3 
How fast should a sand belt run? A.—About 4,000 
lineal feet per minute will give good results. 4. Is 
common glue strong enough ; or what kind of glue 
is best? A’—Common glue will do, but it pays to 
buy the best glue in the market. 


(18) 8. A.'C.,- , writes in regard to 


the glass ball problem: The contents of a glass 
ball 1” in diameter are blown into a hollow sphere 


| whose shell is 1-16’ thick. 


| wrought 


Now, if we takea cylinder 3” outside diameter, 
and shrink on a band }4” thick, we would say the 
cylinder would caliper 3144". Now, the glass ball 
seems the same. I can figure it out, but cannot 
make connections. [ suppose the convexity of the 
ball makes the difference in diameter, but I want to 
know why itisso’ A.—Itis obvious that the in- 
ternal area of the shell is not as great as the exteri- 
or area, therefore the solid contents of the shell 
cannot be found by using either area, separately, 
as a factor. The shell must be regarded as cut into 
an infinite number of sections, and each of these 
sections must be regarded as the frustum of a 
cone, and its solid contents calculated accordingly. 
In a hollow eylinder 


the sections have the same 
form, except that two sides are parallel. 
(17) P.S., Kent, Ohio, asks: 1. In con- 


structing epicycloidal teeth, is it right to make di- | 


ameters of generating circles equal to the radii of 
the wheels? 
for curve of teeth, 
sballI use? 3. What kind of tooth is mostly used ? 
We have referred the queries to Geo. B. Grant, 
who answers as follows: 

1. Diameter of generating circle is equal to ra- 
dius of wheel only on the smallest wheel of the in- 
terchangeable set in use. In Brown & Sharpe’s 
epicycloidal system, the diameter of the generating 
circle is the radius of a wheel of 15 teeth. 

2. Involute teeth are not formed 


by generating 


circles, but by rolling a straight line on the dase 
circle. The involute can be formed by rolling a 


logarithmic spiral on the pitch line, the face of 
the spiral being the tracing point. The feature is 
however, of no practical consequence, for the log- 
arithmie spiral must first made, and that is a 
formidable undertaking. 


8. The inyolute form of tooth is most in use. 


(18) J. A. B., Ont., writes : 
A steamboat near this place requires a new shaft 
this winter. It was at first proposed to put in a 
steel shaft (8’’ diameter), but it is said by some that 
the torsional strength of steel is less than wrought 
iron. I had always supposed it was at least 15 per 
cent. greater 
perience which shows that steel is weaker than 
iron, far as 
Would you advise the use of steel or iron? A. 
The torsional strength of steel low in carbon, such 
as you would use for the purpose named, is, as you 
say, 15 per cent. greater than wrought iron. 
trouble, so far, with large steel shafts has been the 
uncertainty of a sound forging, which is greater 
than in the instance of wrought iron. The writer 
has used 8” and 9” steel shafts for other purposes 
than that named, with no trouble whatever from 
them. A steamboat shaft is subject to alternate 
bending strains from getting out of line, and it is 
a question if repeated strains of this kind will not 
weaken the steel more than the iron shaft. We 
consider the question as between the use of a steel 
or iron shaft for the purpose named pretty evenly 
balanced, but think, on the whole, we should pre- 
fertorisk the iron. For most purposes we should 
prefer steel. 


be 


Collingwood, 


so 


(19) R. J. J., Denver, Col., asks: 1. What 
rule is used to determine the horse-power of an 
engine? A.—Multiply the area of the piston in 
square inches by twice the length of the stroke in 
feet, and the product by the number of revolutions 
per minute. Divide the result thus obtained by 
33,000; this the ‘“‘horse-power constant.” 
Multiply this by the mean effective steam pressure 
in the cylinder (which must be estimated, or found 
by the use of the indicator), and this last product 
denotes the horse-power. 2. How shall 
slide-valve ¢ A.—Place the crank exactly on 
dead center, and move the eccentric 
till the steam edge of the 
the port, say 1-32’. (The eccentric must, of course, 
bein the position, so that further motion of the 
crank in the direction it is to run will continue to 
open the port ; it may be placed in a position to 
close the port). Then turn the engine over in the 
direction it is to run, and put the crank on the 
other dead center. If the lead on that end is also 
1-32, the valveis set. If it is more, or less, the ec 
centric-rod (or valve-stem) must be lengthened or 
shortened one-half the difference. By careful 
measuring you can do this right, probably, the first 


gives 


one 
, if necessary, 


time. Having lengthened or shortened the eccen- 
tric-rod the lead will not be right. Move the ec- 


centric till the lead is right, then turn the crank to 
the other dead center, and if you have worked 
with sufficient care you will find the lead right 
there, and the valve correctly If you do not 
find the lead right on both centers, repeat the oper- 
ation untilit is right. 3. How can I find the heat 
ing surface of an upright boiler? A.—The heating 
surface of an ordinary upright boiler is the surface 
which has heat from the 
the 


set. 


furnace on one side and 
other Calculate the 
surface of the tubes in feet, also 
in the fire-box that answers the 
add them together and you will 
heating surface. 


water or steam on 
interior 
the 
conditions, 
the 


side. 
square 
surface above 

have 


2. In constructing an involute line | 
what size generating circle | 




















Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 





T. M. Parker, Steel Stamps, Stencils, Hart’f’d,Ct. 
J.Clayton, Air Compressors, Rock Drills 43 Dey st, NY 

Edw. Sears, wood engraver, 48 Beekman st., N.Y. 

Steel Name Stamps, &c. J.B.Roney, Lynn, Mass. 


Tack, Wire, and Shoe Nail Machinery; Wm. A. 
Sweetser, Brockton, Mass. 


Steel shank. wire nail, shoe nail and tack ma- | 


chinery. Keith & Trufant, Campeilo, Mass. 

Tack and Wire Nail Machinery, made by the Wil- 
lets Mfg. Co., Providence, R. I. 

The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co, Bellefonte, Pa 

Light articles built to order by the 
Sewing Machine Co., Philadelphia, Pa. 

R. Dudgeon, 24 Columbia st 
Hydraulic Jacks and Roller Tube Expanders. 

-attern and Brand Letters. Vanderburgh,Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Patent attorney and expert. Machine designs and | 
Wm. H. Weightman, 82 Astor House, N.Y. | 


details. 


Foot-Power Machinery for workshop use, sent on | 


trialif desired. W. F. & Jno. 
Lyman’s Gear Chart. How to lay out gear teeth. 
Price, 50e. E. Lyman,C E., New Haven, Conn, 
Machines to form and _ bend steel and iron ; 
by power. Wiliiams, White & Co., Moline, 
Improved Labor-Saving Upright Drills. 20 in. to 
36 in. inclusive. Currier & Snyder,Worcester, Mass. 
Six-spindle Gang Boring Machines, manufactured 
by Williams, White & Co., Moline, Ill. 


Barnes, Rockford, IIL. 


American | 


, New York, Improved 


run- | 


The Southern Bridge Company has been incor- 
porated at Birmingham, Ala., with $25,000 capital, 
and an authorized increase to $100,000. It proposes 
to make iron and wooden bridges and wooden 
fences --Railway Register 


According to the Syracuse (N.Y.) Herald, the Rome, 
Watertown & Ogdensburgh R. RK. is negotiating to 
secure the shops of the West Shore Railway in that 
city, with a view to removal from Oswego on ac- 
count of the taxes levied there. 


The Hopkins & Dickinson Manufacturing Co., 
hardware manufacturers, of Newark, N. J., have 
bought ground in Brooklyn, N. Y., not far from the 
bridge terminus, and will erect a four-story fac- 
tory building large enough to employ several hun- 
dred men. 


A. T. Ballantine has resigned his position as su- 
perintendent of the Cummer Engine Co.'s shops, 
Cleveland, Ohio, to give his entire attention to the 
ice-machine department of the company, and AI- 
fred Clarke has been appointed to the position so 
vacated. 


E.C,. Atkins & Co.. manufacturers of saws and 
saw tools, Indianapolis, Ind., have their new eata- 
| logue ready. It contains 72 pages,and is well printed 
and illustrated. It covers saws of all descriptions, 
as well as tools and machines used in 
them in order. It is for free distribution. 


keeping 
| The Phoenix Bridge. Co., Phoenixville, Pa., has 
| contracted with the New England & Southern Rail- 
| road Co., for the construction of 26 miles of road, 

including the erection of a bridge across the Hud- 


son River, at Storm King, near West Point. The 
bridge will be 235 feet above high water.— Railway 


Register. 


Selden Packing for stuffing box, with or without | 


rubber core. Randolph Brandt, 88 ( ‘ortlandt st..N.Y 


“How to Keep Boilers Clean.’’ A book mailed 
free, by James E. Hotchkiss, 86 hess st.. N. ¥ 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co., 62 
Chatham st., N. Y. 


E. Merritt & Co, Brockton, Mass., established 


1859, only manufacturers of a complete line of Tack | 


and Nail Machinery. Send for circulars. 

Files recut without drawing temper, about one- 
half usual prices; samples recut free; prices on 
application. The Acme Co , Collinsville, Conn. 

Curtis Pressure* Regulators, Curtis Return Trap, 


Curtis Damper Regulator. See Jan 2, p. 13. Send 
| for circular No. 17, Curtis Reg Co., Boston, Mass. 
“Complete Practical Mac hinist,”’ $2.50; ‘* Me- 


Do you know of any practical ex- | 


twisting is concerned ? | 


The | 


| tor Place, 
| 12 mo 
| ters.” 


IT set a} 


valve just begins to open | 


chanical Drawing Self-Taught;’ $4. Books for 
workmen. Joshua Rose, Box 3306, New York City. 
Kellam’s Pressure Regulator—used in heating 
system of 11-story building, Madison ave., N. Y., 
saved, last season, $2,000 over previous season. 
Hine & Robertson, 12 Cortlandt street, New York. 


Locomotive Engine Running and Management. 
By Angus Sinclair. Gives full directions about 
handling and repairing locomotives ; instructs how 
to design valve gear and set valves; Westinghouse 
air brake explained by aid of engravings. Price, $2. 
For sale by .Vational Car Builder, 187 Dearborn st., 
Chicago, Ill. 

very young man who aspires to be either a me- 
chanic, merchant, or manufacturer, 
himself that he become thoroughly familiar with 
the writings of Chordal. Jobn Wiley & Sons, 15 As- 
N. Y., have issued a new and enlarged 
edition of ‘‘ Extracts from Chordal’s Let- 
illustrations. Discount of * 


Price, $2. 25 per cent 


on orders for five or more copies 











H. F. Merriam, Millbury, Mass., has bought 
Morton foundry buildings at that place. 


the 


F. D. Scribner is about starting up a machine 
shop at Norway, Me. 

Mattoon 
Cheboygan, 


& Robinson will build a 
Mich., during the 


saw-mill 
present month. 


at 


Bagley & Sewall, of Watertown, have bought the 
patents of A. Campbell, and will manufacture 
printing presses in Watertown, N. Y. 


Smith, Wurtz & Co., Oswego, N. Y., are building 
a box shop, and it is understood they have con- 
tracted to supply the Standard Oil Company with 
cases. 


S. D. Brewer, 52 Broadway, New York. bas issued 
a circular describing the Hussey re-heater, for 
which he has exclusive rights of manufacture in 
the United States. 


G. T. Pillings has opened a machine shop corner 
Concord and Bowly streets, Baltimore, Md., to do 
a general machine business, and also to build the 
Pillings automatic steam-engine. 


Davis & Co. is the 
to succeed Lodge, 


Lodge, name of a new firm 
formed Barker & Co., 189 and 
191 West Pearl street, Cincinnati, in their business 
of manufacturing machine tools. 


W.P. Duncan & Co., Bellefonte, 
frequent orders from abroad for their power 
hammers. Orders have recently been received 
from Sweden and other foreign counries. 


Pa. 


Frick Company, Waynesboro, Pa., are sending 
out their 1886 catalogue. It is an illustrated pam- 
phlet of 84 pages, describing the variety of agricul 
tural machinery and stationary engines, autoniatic 
and throttling, made by them. 


E. A Flanders, of Dexter, Me., has purchase a 
part of the town of Kingsbury, owned by Hon. F, 
R. Webber, of St. Albans, and contemplates build- 
ing a mill for the manufacture 
shooks for Florida shipment, 


of orange-box 


owes it to 


Handsomely bound in cloth, with over 50 


shave received 


Sherriff & Ashworth,of Pittsburgh, report the en- 
gine and machine business very good with them. 
| They have lately equipped two machine shops with 
tools, engines, etc. They have just been awarded 
the contract for the boilers, engines, shafting, pul- 
leys, etc., for the Co-operative Nail Co., of Steu- 
benville, O 


“ How to Keep Boilers Clean 
larged edition of this work issued by James &., 
Hotehkiss, 86 John street, N. Y. Although de- 
| signed to show the merits of the mechanical boiler 
cleaner sold by him, it contains much useful infor- 
mation for engineers. New adaptations of the 
boiler-cleaner are illustrated and described. 


,’ is a new and en- 


The firm of Couse & Johnes, Newark, N. J., man- 
ufacturers of sight-feed lubricators, has been dis- 
| solved, and the Newark Lubricator Manufacturing 
Co. has been organized to succeed them at the 
| 365 Market street. Chas. Couse is 
David C. Lockwood vice-president, and 
W. H. Hedges, secretary and treasurer. 


same location, 
president, 


The Progress Manufacturing Co. has been organ- 
ized at Meridian, Miss., to succeed the Progress 
Machine Works of G. W. Soule. The capital will 
be either $100,000 or $150,000. A new foundry and 
machine and wood shops will be built, to employ 
from 100 to 150 hands. The location has not been 
decided upon, but will probably be at Meridian. 
| Manuryacturers’ Record. 


| The Syracuse, N. Y., Water Company has had an 
examination of additional sources of supply made 
| by Howard Soule, C. E , who recommends a gravity 
| supply from the head waters of Onondaga Creek in 
| the Cardiff Valley. The plan proposes a dam 
| ninety feet high, eight miles from the city, to which 
the water would be conveyed in a 42-inch cast-iron 
| pipe. The probable cost is estimated at 
$900,000.—Sanilary Engineer. 


about 


| The Edwards Mfg. Company, Augusta, Me., are 
| rapidly receiving trom the Saco Water-Power Ma- 
chine Company the machinery for their new cotton 
| mill, and it is expected the entire mill will be in 
operation by January. The Edwards Company 
have closed a contract with the Brush Electric 
Light Company to light the mills with electricity. 
Negotiations are pending with two companies 
who desire to lease water-power from the Edwards 
Company for lighting the city of Augusta with 
lectricity. 


The negotiations for the purchase of the Ux- 
bridge, Mass., woolen mills and village property 
were completed last week, the money paid and the 
deeds taken by Isaac Fenno, of Boston, and 8. M. 
Wheelock, of this town, president and treasurer, 
respectively, of the Calumet corporation, as 
trustees for a new corporation which will form and 
run the mill. Repairs and alterations on a large 
scale will first have to be made, among those now 
contemplated being an addition 80x40 feet to the 
mill, and a new roof. Electricity will probably be 
used for lighting.— Massachusetts Spy. 


A recent circular, issued by L. B. Flanders’ Ma- 
chine Works, Pedrick & Ayer, proprietors, Phila- 
delphia, Pa., describes, with cuts, the special tools 
made by them for boring and re-facing steam-en 
gine cylinders in place, also hand and lathe boring- 
bars for straight taper holes, valve-seat facing 
machine, small engine for driving cylinder boring- 
bar, piston packing, ete. The firm has 
issued a circular of special tools for rail 
road repair shops, containing illustrations and pe- 
scriptions of special machines for 
boring cylinders, planing links, turning 
cleaning flues, portable machines for 
drilling, and various other machines designed for 
railroad work. 


or 


same 
also 


planing valve 
seats, 


crank-pins, 





10 


R.1., contemplate making large improvements in 
their property in the way of new buildings, etc 
Lockwood, Grum & Co., engineers. The principal | 
building will be three stories high, 244 feet long by | 
69 feet wide; a boiler-house, engine-house and 
chimney are also included in the project. 

8 iin 

Machinists’ Supplies and Iron. 
New YORK, Dec. 23, 1885. 
Prices are increasing, and markets show a| 





AMERICAN MACHINIST 


E. M. Walsh & Co. are building an ice factory at 
Columbus, Ga. CHANDLER 2 FARQUHAR. 


The Riverside and Oswego Mills, Providence, 
177 & 179 Washington St., 


Send 


BOSTON, MASS, 


TOOLS AND SUPPLIES 


—FOR —- 


Machinists, Plumbers, Gas 
Fitters, Electricians, Mod- 
el Makers, Roller Skate 
Makers,Amateurs,ete, 


for Catalogue B. 





stronger tone. Some operators are inclined to be- 


lieve th it the upward tendency of prices has been | 4 
too rapid, and they fear a reaction unless there is 
soon a more decided advance in the price of fin- 


ished iron. 





Iron—There has been no essential change in 
prices during the past week. The market has been 
waiting the action of several leading furnace com- 
panies regarding next year’s prices, We quote Le- 
high and North River, 318 to $18.50 for No. 1 X 
Foundry at tidewater ; $16 to $17 for No.2; and $15 
to $17 for Grey Forge at furnace. 

Scotch Pig—The demand has continued light and 
the market without new features or quotable 
change. We quote Coltness, $19 50 to $20; Glen- 
garnock, $18.50 to $19 to arrive: Gartsherrie, 
$19 to $19.50; Summerlee, $19 to $19.50; Eglinton, 
$17. hice Langloan, $19.50, and Dalmellington, 
$18.25 

Le “i Dull, with searcely any demand at 4.45ce. 
for small spot lots, and 4.40c. for large; 4.40c. for 
early, and 435c. for late January lots. 

Copper—Quiet but firm ; Lake 11%c., and 11.60c. 


Established 
1832. 






UPRICHT 
CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
P sential in a first- 
.,class Hammer. 

Has more good 
points, does 
more and 
better work 
and costs 
less for re 
pairs than 





any other Hammer inthe World. 


to, 119k¢. for spot. way aiye;, BRADLEY& CO. Syracuse, N.Y. 


Tin- Market a shade firmer; Banca, 21%c.; 
Straits and Malacea, 20.75¢. to 20 80c , cash. 





Spelter--Quiet but steady ; refined 53¢c. to 6e. 
Antimony —Hallett’s, 8®¢c. to &.70c¢.; Cookson’s, 
9.45e. to 9.50¢. 
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** Situation and Help” Advertisements, 30 cents a iine 
‘or each insertion under this head. About seven words 
make a line. Copy shod be sent to reach us not later 
than Wednesday y morning for the enemng week's issue. 





Wanted - Situation by experienced dr: iftsman!; 
competent ; reliable. Address K., AM. MACHINIST 





Wanted—Foremanship of foundry ; iitiliinisds | 
in mining, milling, emgine and railroad work ; ref 





erences. Address, Energy, AM. MACHINIST T i E B ROW Ag fad A Mw MM € aa 


A young man, mechanical engineer, with some 


STRIKES A BLOW WITH 


practical experience. desires a position in the line DOUBLE THE VELOCITY That it Raises the Hammer. 


of the profession 
Wanted Foremap for boiler and plate-iron 


A NEW MOVEMENT! 


SEND FOR DESCRIPTION. 


works; one that is correct in his work and ability; KNOWLTON MFG. CO., King Sts, Rockford, Il 





to govern men; reference required. Address, J., 
Am. MACHINIST. 

Wanted—By young man of good, sob er character | 
a situation as fireman; will work first four months ‘, 
for jnst enough to pay board. Address, Geo. Baker, 
Box 75, Weldon, Ill. 

Wanted—A superintendent of works making 
plain slide-valve engines and boilers, employing 
about 100 men; applicants will please state age 
past experience, and salary wanted. Address T 
M. Nagle, Erie, Pa. 

Wanted—Position as superintendent, by practical 
mecbanice and designer; experienced in managing 
men,and familar with hoisting machinery, steam- 
engines, and tool building generally. J.C. E., Am. 
MAcHINIsT Office. 

Wanted—By practical mechanic, designer and 
draftsman, position as supt. or foreman of machine 









i) 
50 Per Cent.of 
time and labor saved 
by using this solid, 
strong, durable, quick: 


working Vise. Hastheimproved 
taper, pipe_and other attach- 
ments. Sold by the trade. — 
for circular. 

MELVIN STEPHENS, Prop’ tr 
Office, 41 Dey St., New York. 





works ; have had large experience handling men 


and syste matizing work ;_ best refere nce given ; BEAUDRY’S 


corresp’ce solicited. Address Box 4x6,Waterbury,Ct. 


change of a manutactory of Hight machinery and | UPRIGHT HAMMER 


small hardware ; must be good designer and drafts- | 


man, know how to handle men and make work Has no Shaky 
cheap; state salary expected, age, experience, WOODEN HELVE. 


with reference. Address, Business, AM. MACHINIST. 
Foreman Wanted—A good mechanic, of fair ad- nopringss of 
ber. 


dress, sompetent to handle men, and thoroughly 


acquainted with the steam-engine, mining, and BLOW, TRUE AND 
breaker machinery work used in the anthracite ELASTIC. 

coal yo a ime osperience 600 refer- Most practical and 
ences, Anthracite, AM. MACHINIST. economical hammer 





made. 


< MISCELLANEOUS WANTS # _Willreduce expenses 


of any shop. Send for 


sdvertisements will be inserted under this head at description. 


DD cen wer line wh insertion. ~ ATT 
cents per line, each insertion BEAUDRY & 
The Crescent Steel Tube Seraper is king. Cres CUNNINGHAM, 
cent Mfg. Co., Cleveland, Ohio BOSTON, MASS, 


Best 












Comb-Grailing Machine wanted by Zylonite Comb 


and Brush Co., Adams, Mass 
Light mach’y of all kinds built at short notice. Pen- PATENT 
N.J 


nington & Mills,& Dey st., Jersey City Heights, ° 


Mactitne shop with small expense wants dieuted OLICITORS 


article to build. H.S.Phillips & Co., Burlington, NJ 


ELLSW = H 
& YA 


NTIS, 


| $16F St., W. ashingten, D.C. 


Send for Circular. 





To make room for larger tool, will sell cheap, for 


cash, a planer 42/’x42’’x12’, in good order. Address SEBASTIAN, 
P. O. Box 2085, Bridgeport, Conn MAY & COMPANY’S 


Special mch's, for any kind of mfg. designed to Improved Screw Cutting 


order. Also plain and autom’e eng’s. Send for cir- 
cular and refs, Weston & Smith, Syracuse.N = Foot or Power Lathes 





SHEPARD’S NEW $60 
SCREW-CUTTING FOOT LATHE. 











3 — o— 
te Foot and Power Lathes, Drill 
o Presses,Scroll-saw Attachments, 
a Chucks, Mandrels, Twist Drills, 
3 Dogs, ¢ ‘alipe rs, etc, 
r4 Le athes on trial. Lathes on Catalogue of Lathes, Drill 
yaymen > 
L . Send for catalogue of Outfits presse 8 ane Machinists’ Tools 
< me. for Amateure oF Artisans. and Supplies mailed on appli. 
? Xe cation, Lathes on Trial. 
a SHEPARD. Acent, 124 B.Second St., Cincinnati 0 167 W. Second St., Cincinnati,O 
Addr See E.L. sz + ie 6 
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THE DEANE STEAM PUMP C0., HOLYOKE, MASS. 


BUILD 


WATER WORK), 


ENGINES 


Sa 





AND 


STEAM PUMPS 


MACHINERY. 


Send for Cassionne 2 He. 1s. 





THE CAMERON STEAM PUMP. 


STANDARD OF EXCELLENCE. 


=—=30,000 IN USE.=S= 














MANUFACTURED SOLELY BY 


 TheA.S$.Cameron Steam Pump Works, 


FOOT BEAST 23a ST... NEW YWTorRE. 









THE M. T. DAVIDSON IMPROVED STEAM PUMP 
abies tii Davioson Stam Pump C ompany. 





wo BEST PUMP “ited 





PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND CFFICE, 51 OLIVER STREET, BOSTON, MASS. 








IMPROVED 





Over 3,000 in Use. 


RIDER HOT AIR PUMPING ENGINE 


For Lifting Yvater Into Tanks. 


PARTS INTERCHANGEABLE 


C.H. DELAMATER & CO.. 


(DELAMATER IRON WORKS) Warerooms: 16 CORTLANDT ST.,N. Y- 

















ANNOUNCE MENT ! 


cur patrons and others on application. 


93 Liberty Street, New York, 
44 Washington Street, 





We have just seed a ma end very complete Illus- 
trated Catalogue, which we will be pleased to mail to 


KNOWLES STEAM PUMP WORKS, 


Boston, 








Four Sizes 
G unrantest 
Satisfactory 


Write 
for 
Illustrat 
ed 
Circular. 
Pat. Sept. 
25, 1883. 










EMERY-WHEEL TOOL CRINDER. 


SPRINGFIELD 
GLUE & EMERY 
WHEEL €0., 


Springfleld, Mass 








Water runs on wheel and 
prevents beating. 





251 pages, 6 


plates, 58 illustrations, 8 vo, cloth. $5.00 
TREATISE ON 


VALVE-CEARS 


WITH SPECIAL CONSIDERATION OF THE 


LINK- MOTIONS OF LOCOMOTIVE ENGINES, 


DR.GUSTAV ZEUNER, 


Translated from the fourth German edition, 
KLEIN. 


PF. J. F. 


K.& F.N.SPON,35 Murray St.,New York, 





$e 


ws 





SPRINGFIELD, MASS. - 


. SOHN 
B. Weoraroe: S 


Roofing, Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Descriptive Price Lists Free. 
H. W. JOHNS M’F’'G CO., 87 MAIDEN LANE, N. Y. 
| 475 Randolph St., Chicago; 170 N. 4th St., Philadelphia 





\ outta & GaRRison, / 


| 
E | BROOKLYN,N.Y. 
STEAM PUMPS, 
VACUUM PUMPS, 
ATR COMPRESSORS. 


SOND FL-R CATALOGU, 





SOOKE & CO,, ps 
Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


The Waters 
Perfect Governor. 


Having Adjustable 
Speed, Automatic 
Safety Stop, Sawyer’s 
Lever,and Solid Com- 
position Valves and 
Seats. Also 


SUPPLIES 


For Machinists, Rail- 
ways, Mills, Mines, &c. 





Please send for cir 
cular and state that you 
saw the advertisement 
in this paper. 








Spindle Drill, 


THE HENDEY MACHINE COMP'’Y, 
TORRINGTON, CONN., 


MANUFACTURERS OF 


CATALOGUES SENT 





= apes 
aaron a 





UPON APPLICATION, 














BETTS MACHINE COMP’Y, fs 
WILMINGTON, DEL., 


Me tal working Machine Tools 


ee 

9F SUPERIOR QUALITY. hy 
ey 

FOR USE IN a 


MACHINE AND RAILWAY SHOPS, 











Se Boe oe 


bp deae 3 





Vw 
—E 
An eet 


ee 
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NICHOLSON FILE OCOoO., 


SOLE MANUFACTURERS OF 


FILES AND RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


6 Nicholson File Co’s” Files and Ras Double Ender’? Saw — oe »” Saw Files- 
** Racer’? Horse Rasps, Handled Peimers Machinists* Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


Manufactory and Offices at PROVIDENCE, R.I., U.S.A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


FEEDER FOR ALL CLASSES _OF _ BOILERS. 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 











BOILER 

















THE 


NEW “GRESHAM” PATENT 


AUTOMATIC RESTARTING [INJECTOR 


A most remarkable Boiler Feeder, which 
has just taken the first premium at the Inven- 
tors’ Exhibition in England. May be used asa 
Lifter or a Non-lifter. Re-starts immediately 
without any manipulation whatsoever after 
interruption of feed from any cause The most 
effective Injector ever placed on the market, 
for stationary or portable boilers. 


RELIABLE AND CHEAP. 


Manufacturers in the 












Sole United States and Canada, 


NATHAN MANUFACTURING CO., 


A 924 LIBERTY STREET, NEW YORK. 


FOR SALE AT A BARGAIN. 


A well established and good paying machine sho 
and foundry, including Buildin Z tng acs Fol 
and stock, situated in Leadville. Col. The bust.| 
ness will be carried on until sold, thus at once) 
giving a profitable trade to the purchaser. Address, | 
A. FASE ae, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 


W A ER WORKS a 

A SPECIALTY. 
cor'sp'a’co POND ENGINEERING CO, StZouts, 
Almond Drill Chuck 


Sold at all Machinists’ 
Supply Stores. 


T.R. ALMOND, 


83 as 85 Rene A st, 


Hall Duplex Steam Pump, 


For all Duties. 


SIMPLE, 
DURAB 


NOS. D2 





THE NEW PULSOMETER., 


The cheapest, stron agen, most simple, ae ag 
durable, effective an Spsnemionl S Steam Pump in 
the market, for raisin by OE under and up to 100 
feet. No Machinery, il, No Special Care Can 
be worked ane nded’ by achain Will pass 
g*. , mud, sand, pulp, etc., without injury to 
arts. Needs only a steam pipe from boil 
er oS runit. Price,600 gallons per hour, $50; 
1,200 do. $75; 3,600 do $100; 6,000 do. $150; 
10,000 do. $175; 18,000 do. $225; 25,000 do. $275; 
45,000 do. $400; 60, 600 do #500; 120,000do. $1,000 
Write for illustrated descriptive book with 
testimonials, etc. Mailed free. PULSOMETER 
STKAM PUMP CO., 83 John St., New York. 


WEST'S 


Moulders’ Text-Book: 


BEING PART II. OF 


AMERICAN FOUNDRY PRACTICE. 
PRESENTING 
Best Methods and Originai Rules for 
Obtaining Good, Sound, Clean Castings; 
and Giving Detailed Description for 
Making Moulds Requiring Skill and 
Experience, Also containing a Practi- 
cal Treatise upon the construction of 
Cranes and Cupolas, and the Melting of 
Iron and Scrap Steel in Iron Foundries, 
BY 


THOMAS D. WEST, 


FOREMAN 






















PRACTICAL IRON MOULDER AND FOUNDRY 
12mo. Cloth, $2.50. 
Fully Illustrated, and with Complete Index. 





LE, 
EFFICIENT. 


Hall Steam Pump Co., 
91 LIBERTY ST., N. ¥. 


JOHN WILEY & SONS, 15 Astor Pl., NEW YORK. 
Will be mailed, prepaid, on receipt of the price. 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 


» Not liable to get out of 
® order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
2 Will feed water through 
a heater. Manufactured 
and for sale by 
JAMES JENKS & C€O., 
Detroit, Mich. 








£8,60,52 & 54 
Randolph St. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, 
North Adams, Mass. 


FRICTION 





PRICE 


EDUCED 


LIisT 


LECOUNT’S LATHE DOGS. 


REDUCED PRICES OF 






QnmDn 
ADs 
=e. LE COUNT’S MALLEABLE 
$57 IRON LATHE DOC, 
SO No. INCH. PRICK No. INCH. PRICB. 
ae Oe, ae eS $1.00 
ele, 28 Qi ccee¥G..0. Small Set of $4 0 
Sore 8.00%... 2 8 214. 1.20 
0. W. SOUTH GS. 2 4....1 .... 40 10....8 1.30 
NORWALK, P2a5 5 wl 60 11....814.... 1.40 
Roe 6 1kQ.-2- .O 12 t . 1.60 
LE COUNT, cT. ESS 7....1%4.... 90 FullSetof 12,1000 





GRAWS' PATENT E ROLLER EXPANDER 


Expands 
, ‘oO 


FAY & SCOTT,"a” © 


MANUFACTURERS OF 


WOOD LATH eo 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


SEND FOR CATALOGUE. 


Send tor 
for cicu- 
lar 


swego, New York. 





. H. MCGRAW, 187 West 


e 
ghtb Street, 











| SLOAN, CHACE & CO., 


289 to 293 Washington Street, 





NEWARK, N. J. 























| BUILDERS OF ~ 
| WATCH, MANUFACTURERS OF | 
Ce INTRICATE MECHANICAL INSTRUMENTS. 
MACHINERY. FittinrmsFOR™ ABOVE “* BUSINESS 


sSt.. t 


‘UNION STONE CO.,) "anto™ 


SIZES 


Hawley 


ndless Pol- 
ishing Belt Ma 
chine Re- 
oving Scale 
and Polishing 
irregular pieces 
cf Work. 


Ibo in. wide 


for 
a0r 





Send for 
Price List. 


and Width, + 








SPECIAL FoR Railway Repair Shops 
| CIRCULARS ON APPLICATION, STAMP FOR CATALOGL.. 


L. B. FLANDERS MACHINE WORKS, 


TOOLS PEDRICK & AYER. Proprietors, PHIL ANELPHIA. 
Important Practica 








FOR SALE AT A BARGAIN, 
MACHINE SHOP AND FOUNDRY, 





With buildings, lots, machinery, stock, &¢., in a 
AND SCIENTIFIC BOOKS town of 6,000 to 8,000, having three trunk line rail 
od roads, Will sell on easy terms Address, 
LIST No. <1. YOUNG & CO., KOKOMO, IND. 
BYSRE. ra = PRACTICAL METAL - WORKER'S 
ASS Comprising Metallurgic Chemistry, the ‘irat-Clae ood Engraving for 
Arts of Working all Metals and Alloys, Forging of Iron ( ot sited meg = ener cae oe 
and Steel. Hardening and Tempering, Melting and Mix turers and Inventors. ‘Write for 
ing, Casting and Founding, Works in Sheet Metal, the estimates to 









Processes Dependent on the Ductility of the Metals, Bol- 
dering, and the most Improved Processes and Tools om 
ployed by Metal Workers. With the Application ot the 
Art of Electro-Metailurgy to Manufacturing Processes 
By Oliver Byrne. A new edition, to which is added an 
Appendix containing the Manufacture of Russian She: t 
Iron. By John Perey, M.D., F. The Manufacture 
of Mal'eable Tron Castings, ‘San *. s ments in Besse 
mer Steel. By A. A. Fesquet, Chemist and Engineer. 
With over 600 En ravings. vo #7 60 
BYRNE.—THE PRACTICAL MODEL CALCULATOR 
por the Engineer, Mechanic, Manufacturer of Engi e 
Work, Naval gagaren Miner ay Millwright. B 
Oliver Byrne. Svo. arly 600 pag 
‘AMPIN.—A PRA‘ pre AL TREATISE ON MECHANT 
CAL ENGINEERING: Comprising Metallurgy, Moul 
ing, Casting, Forging, Tools, Workshop Machinery, Me 
chanical Man ipulation, Manufacture of Steam Engines 
etc., With an Appe sndix on the Analysis of Iron and Iron 
Ores. By FrancisCampin,C. E. o which are Tadded Ob 
servations onthe Construction of Steam Boilers, and’ Re- 
marks upon Furnaces used for Smoke Prevention, with a 
chapter on Explosions. By R. Armstrong, © K . and 
Jobn Bourne Rule s for C ale ulating the C hange Wheels 
for Screws on a Turning Lathe, and tor a Wheel-Cutting 
Machine. By J.La Niccs. Management of Steel, In- 
cluding Forging, Hardening. Tempering, Annealing, 
Shrinking and Expansion. and the Case-hardening of 
Iron, By G, Ede. vo. [llustrated with 29 plates and 
100 wood engravings .......... aelee . A 00 
‘LARK —TRAMWAYS, THEIR) CONSTRUCTION 
AND WORKING By S. Kinnear Clark. Illustrated 


ELECTROTYPING; 


.»° PRINTED. SUPPLIES: ee 


Hartford, Conn. 





Oe ec “MURRAY=*s 


h/ ENGRAVER on WOOD 1 
ANN’ ST.3e NEW York: 


oy 





~ 


a 
JOO MAIN St. aRe ae abs 
fica J 
LS" PRICES s'c'T"6,., MACHINES. 


Buffalo Cupola & Forge Blowers. 


Warranted su- 
perior to any 
other make. 


IW.COLBURN & Co.{# Ke td 


FITCHBURG, MASS.) g 4 ~ = 
4 








by 200 Wood Engravings and 13 voiding Plates, 2 ps All sizes and 
COLBURN THE “LOCOMOTIVE ENGINE, “Hing styles of every 
trated. 12n no #1 00 | 8 eee 
COOPER. REATISE ON THE USE OF BELTING class of work, 


FORT HE Y R ANSMISSION OF POWER. Illustrated 
by Numerous Engra vings. 8 vo. d #4 50 
CRAIK.—THE PRACTIC AL AMERICAN MILL. 
WRIGHT AND MILLER. Illustrated by Nume TOUS 
Engravings and 2 Folding Plates. &vo.... 5 uo 
wer” The above, or any of our Books, 
fre of postage, at the publication prices, 
in the world. 
rrr On 


BUFFALO 


FORGE CO. 
Buffalo, N. Y. 


xe ad by mail 
fo any address 


large Cataloque, W pages, 
other Catalogues and Circulars, the whole covering 
every branch of Science applied to the Arts, x nt free, 
and free of postage, to any one in any part of the 
World, whe will furnish his address. 


HENRY CAREY BAIRD & CO0., 


INDUSTRIAL PUBLISHERS, BOOESELLERS and INPOMTERS’ 
810 Walnut Street, 


Philadelphia, Pa., U.S.A. 


t = ECONO PATENT BOILER FEED FUME, 


Manufactured by 


I. B. DAVIS & SON, 


Hartford, Conn. 
The Only Double-Acting 
Geared Pump 


& It is compact and System 
atic in design and Ecor 


Sro, and om 
Send for Cata- 
and prices 





logue 














ORTHINGTON 
PUMPING 
MACHINER 
HENRY R. WoRrTHINGTON, 


NEW YORK, 













Boston, Pittsburgh, Chicago, 
Cincinnati, Cleveland, St, 
Louis, San Francise Oe 






omica] in its operation. = 
Allits parts are arranged = 
for durability | 
7 ’ 1 & os 
BENI. F. KELLEY, Agent, .s 
. = i] 

91 Liberty St., Now York 4 
— oo 

Philadelphia OMce: “35 

“a 

[—] 


JAMES BERRYMAN, 
125 North Fourth St, 


TI) 
iii 
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CORRESPONDENCE SOLICITEO. MERAL AGENTS 


ISON SAFETY BOILER WORKS. | exvOaNe ENTONAFGED. 


ST. NEW YOR 


BOILERS READILY ENLARGED. 


STATIDNARY °® PORTABLE.§ HAR 


IMMEDIATE DELIVERY. GERMANTOW 


ONEIDA STEAM ENGINE & FOUNDRY CO., ONEIDA, N. Y. 
2 Manufacturers of Westcott’s Patent Chucks. 


win 











Nos. 3 and 4 Little Giant Improved. 
No. 3, Diameter 6 in...... Holding 0 to 1% in. 
ae = re ” 6to% 


ME Iron Planers 2 Shapers. 


MECHANICAL 
SUPERIOR DESIGN AND WORKMANSHIP. 


BOILER oLEANER 
ROCHESTER MACHINE TOOL WORRS, Lim, 


i= WATER PURIFIER 
ROCHESTER, N. Y. 


PATENT FLEXIBLE BACK HACK SAW 


SCALE 7 ZE W.VAN DUZEN 32"! 
Eor Machinists’ Use. 


Made of best band Steel. The teeth only are 
hardened by an entirely new process, the back 
remaining soft and flexible. Warranted not 
to break, Send for sample and circular. En- 
goreed by 7 is & b sda Co., John 
enney, Jr., Su otive B H. 
& H.R. R. and pea ee rie 
HENRY G.THOMPSON & SONS, 


New Haven, Conn. | 51 Leonard St., N. Y. 





























atent Binder 
—FoR— 
AMERICAN MACHINIST, 

to hold 52issues. Price $1 each,by mail or ex- 
press to any part of the United States. Also 
‘6 9) to be applied by book- 

COVERS binders for perma- 
nently binding any volume. Same price. 


American Machinist Pub’g Co., 


96 FULTON 


Selden’s Patent Packings 


Recommended by Leading Sir: 

Engineers for Your esteemed favor of 2disat hand, Astothe Sel 
Steam and Hydraulic Use. den's Round Packing, the best testimonial as to its value 
jn our estimation, isto be found in the fact of the long 
continued and large purchases of it which we have made. 
We consider it the best thing of its kind we have so far 
tried. Yours, 


SMITH PAPER CO 


P. 0. Box 1200, 


J. STEVENS & CO., 7:0. Pe ce 


MANUFACTURERS OF 


Spring Calipers and Dividers 


Ferracute Machine Co., 
BRIDGETON, N. J., U.S.A. 


PRESSES, DIES 


and all other Sheet-Metal Tools. 
A new line of PUNCHING PRESSES 


just out 
PATENTS: S. Patent Office. Send mod- 

vv or sketch for free opinion as 
to patentability, and new book on patents; expert 
“6 ei hes, pate nt litigations. 


STREET, NEW YORK. . STOCKING, Atty., Op. Pat. Office, Washington, D. C. 





Send for Catalogue. 





15 hg experience, 4 years’ in 





SMITH PAPER C€O., 
Manufacturers of Book, News and Manila Paper, 
LEE, MASS. 





Made either with or 
without Rubber Core. 


Randolph Brant 88 Cortlandt St., N. Y. 















FINE 
$< 
MACHINISTS’ TOOLS 
RELIABLE DIVIDER. aie 
ALIN Ee 





—-FIREARMS. 
OURS) 


SIIOOTING GALLERY RIFLE 
IS THE FAVORITE EVERYWHERE. 
SEND FOR ILLUSTRATED CATALOGUE. 


1 A. J. WILKINSON & CO., 


BOSTON, MASS., 
Makers of the most complete assortment of 


} Micrometer Cais oad Tis Measurag. Tels, 


WORLD. 








1% Inches 









IMPROVED 
COVERED SCREW 
Micrometer 
Caliper. 






TO BE FOUND IN THE 


SEND FOR ILLUSTRATED CATALOGUE WITH TABLES, 





LE MANUFACTURERS OF THE 
NEW AND IMPROVED PRINCIPLE 
ADAMS PATENT, AUTOMATIC 


me Cie) [ADAMS & PRICE MACHINERY CO. 


BOLT~:NUT THREADING MACHINES 


35° 41 INDIANA ST. CHICAGO. 





(CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 
DOWN, ANGULAR AND CROS8S-FEED, 
TO PLANE 12x16x15. x 


THE R.A. BELDEN CO.,DANBURY, CT. 


Below we publish, under this heading, 
references to a small portion of the practical 
articles that have been specially prepared 
for the AMERIOAN Maonrnist, and have ap- 
peared in our columns during the last few 
months. No other mechanical journal in this 
country has or ever has had such acollection 
of practical articles, by writers of well 
known ability, as are presented in these 
columns week by week. Every issue gives 
information that is taken up and applied in 
the shops and factories in various parts of 
the country. Copies containing these arti- 
cles can be readily obtained by ordering of 
any newsdealer, or by writing to this office, 
at 5 cents per copy. 











BSTABLISHED 1851. 


The Horton Lathe Chuck, 


ALSO 


CHUCKS 


for Brass Finishers’ 
Use, 
Milling Machines, 
ScrewMachines,Up- 
right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S. A. 


Wm. M. Barr. 


Kaolin and P laste r of Part+ 
May 17 

Another E xplosion i ina Pt .p Plunger. 
1884 


. Boiler Covering 


May 31 





Frank H. Ball. 


| Balancing the Reciprocating Parts of Steam 
Engines January 3, and February 21, 1885. 
| 





Having greater facilities for. 


—CGEAR CUTTING — 


than we need at present, we are prepared to cut 
accurately and with dispatch, all sizes of Spur and 
Pay Days and Early Closing. August 15, 1885. 


Bevel Gears, 
2 , Twist Drills and Twisted Arithmetic. July 25, 
from the Smallest to 30 inches Diameter. v 1885. ee ee eee 


ON BAND MPG ( TOUGHKENAMON, George Escol Sellers, 
‘ ASRT i] ‘| ChesterCo., Pa. | Early Engineering Reminiscences. June (ae 


July 12; August 9, 23; October 11,25; Novem 
ber 1°; December 13, 20, 1884. February 28 

NSTRUMENTS 6 Astor Place, - New York- 

| 


SHAPING MACHINDS. 


John W. haste, 
Inertia Diagram. Dec. 27, 1884 
For Hong and Power, 
,/? 8 and 10°’ "Stroke 


Inertia. Aug. 30, 1884 
Adapted to - Classes of Work to 


| Frank H. Richards. 


Something About Chucks. 
Running a ne. January 12; 
March 1; May 3, 17, 1884 
Grinding and U sing Cutting Tools. 
Grinding Tools Again. June 6, 1885 
Screw Cutting on the Engine Lathe. June 13, 1885 


January 12, 1884 
February 23; 


May 2, 1885 





Send for 72-Page 
ILLUSTRATED CATALOGUE, 


WM. T. COMSTOCK, 





eorge Marshall, 


The Result of Imperfect Setting of Horizontal 
Tubular Boilers. May 24, 1854. 

Form and Material of Boilers. June 14, 1884 

Agricultural Boilers. September 27, 1884 

oiler Chimneys Considered from an Economical 
Standpoint. August 16, 1884 

Boiler Domes. Flanging. May 3, 1884 


Braces and Boilers. May 17, 1884 
Th r Capacl ty. Points in Boiler Construction. August 9, 1884 
CIRCULARS FURNISHED. Theubts and Hints on Boiler Construction. July 
~~, 1884 
BOYNTON & PLUMMER Boiler Fittings, Boiler Tests and Inspection. Feb. 


16, 1884 
Boiler Plate Stamps, Laminated Plates and Steel 
Plates. April 26, 1884 


eng eee Use of Mild Steel in Boiler Construction. March 8, 
15, 1884 


if d rill h \ Safe and Unsafe Methods of Boiler-Making. Jan 
Har or n [buck uC petite ices es. May 3, 1884 


Boiler Repairing. May 10, 1884 

contains the maximum of Objections to Boilers of the Locomotive Type 
power, durability and effi- April 5 ; 
ciency, and is fully guaran-| The Care of Boilers. January 26, 1884 
teed. No. tholdsfrom0to! English versus American Boilers. July 19, 1884 
14’, price $7. No. 2 (round Laying Out Sheet Iron and Boiler Work. August 
body) holds from 0 to 34”,| 15, 1885. 
price $8. Sold by the trade 

Address, Fred, J. Miller. 


CUSHMAN CHUCK CO., Universal and Combination Lathe Chucks. May 
HARTFORD, CONN. | 24, 1884 eae 
Manulasturan ofall kindact Gaucks Makinn < geld for Involute Gear Teeth. 
Send Sornew Tilas'd Catalogue. Milling Machines, Tools and Fixtures. 
ber 20, 1884 
| Pitch of Milling Cutter Teeth. 


L. C. Jewett. 
Draft and Finish of Patterns. May 31, 1884. 
Making 18’’ Face Pulley from a 12’ Pattern. No- 
vember 15, 1884 


Thos, D. West. 

Sound Castings. December 6, 1884 

Small Castings. March 15 1884 

Momentum and Rules for Weighting Down Copes. 
August 2, and July 26, 1884 

Green Sand Cores. January 12, 1884 

Foundry Cranes. August 23, 30, and September 
6, 1584 

Oddity and Science in the Construction of 

Cupolas May 10, 1884 

Small Cupolas. January 19, 1884 

Cylinder Moulding. March 22, 1884 

Sweeping Grooved Cone Drums. April 19, 1484 

Elements and Manufacture of Foundry Facings. 
May 24, 31, 1884 

Foundry Plant. June 28, 1884 

Heavy and Light Work Skimming Gates. Novem- 
ber 8, 1884 

Intelligence in Melting. February 2, 1884 

The Mould Board. March 15, 1884 

Ovens and Pits. June 28, 1884 


Worcester, Mass, 








Feb- 





Septem- 





October 4, 1884 





NEW HAVEN MANF6. CO., 


New Haven, Conn. 


IRON - WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, &c. 





— Warreers NEW RATCHET, = 





7 Pipe Patterns. January 12, 1884 

_ 

rt) _ 

© 2 Asaac Whitehead. 

= : 

77) i Construction Gear Patterns. May 24, 1884. 
& Construction of Patterns for Bevel Gears. June 
. 21, 1884 

Has greater range than any two ratchets made, and at the Geometry Applied to Pattern Making. April 


26, 1884 
Pattern Making. March 24, 1884 
Engine Pattern Work. April 19, 1884. 
Material for Patterns. April 5, 1884 
Construction of Circular Patterns. May 3, 1884 


NEW CENTER-REAMER, Allowance for Shrinkage and Finish in Patterns. 


June 28, 1884 

WILL MAKE A PERFECTLY ROUND HOLE, Copying and Making Patterns From an Old Pro- 

MADE IN A NEW WAY. peller Wheel. March 1884 
Send for How to Serene Up a Propeller Wheel. 
Catalogue. ‘ 
s Hartford 
Tool Co. 
EARTFORD, Conn. 


Send for circulars 
VARIETY MACHINE CO., Warsaw, N. Y. 


price of one. 





March 


S. W. Goodyear, 


Personal Recollections. January 12, February 9 
March 15, 1854; July 18, 1885 

Hardening and Tempering Steel. Dee 13, 1884 

Hardening Pieces of Steel. January 3, 1885 

Some Thoughts About Steel. Fe bruary 28, 1885 

Upsetting Iron and Steel. March 7, 1885 

New Men. March 28, 1885 

Hardening Steel by Pressure. 
i Cutting Tools. July 25, 1885. 








OUND VOLUMES OF THE AMERICAN 
MACHINIST 
For 1880, 1881, 1882, 1883 and 1884, cloth, $8 50 each, 


i) On {*14 
purchasers paying express charges. April 25, 1885 





SEND FOR ILLUSTRATED & DESCRIPTIVE CATAOGUE. 








Am. Machinist Pub’g Co., 96 Fulton St., New York. What I Know About Jigs. Augusti, 1885 
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— 








i 
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MORSE TWIST DRILL AND MACHINE COMPANY, 1 *=atS2"2: 


Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Drill. 





Drills say Coes Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustapie Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 


EDWARD S. TABER, Pres’t and Treas, 


MILES #.20NES 


Ley ooe | tas 


i F 
= Single \ Lei 
: i and on 
= meme Work 


Double 


Improved He Rorizontal Punches. 
FLATE PVPUANERS. 


Patent Bending Rolls. 


"@ BOILER SHOP TOOLS. 


Send for Catalogue. 


ACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 
For Machines or information, address the 


GEO. R. STETSON, Sup’t. 





































1 WILMINGTON 
|| DELAWARE | 








THE PUSEY & JONES °CO. 


WILMINGTON, DEL. 





manufacturer. 


§.W. GOODYEAR, Waterbury, Ct, 


baggy ors and gener- 

| pre Aj K A liquid -_— 
ol In ia in iner 

| Drawing g blacker and more per- 


| foi tly vin than India or any otherink. Will work 
longer in pen without cleaning or refilling, and will 
never become gelatinous, thick or offensive, or de 
posit carbon. Send for catalogue of drawing in- 
struments and materials to 
G. §$. WOOLMAN, 
116 Fulton Street, New York: 











The Cut ened our No. 44—an excellent Horizontal Pun. 
ching Machine, making a one-inch diameter Hole through 
one-inch iron, and also useful for punching stay-bolt holes 
in furnace sheets after the sheets have been fitted. 


BUILDERS OF STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters 
Cranes and heavy Iron Work genera ally 


J.C. HOADLEY, 


IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, ROOM 28, BOSTON, MASS. 


EUREKA BAND SAW. 


We build three sizes, at prices 
lower than an equally good 
Band Saw can be had else- 
where. For further informa, | & 
tion, inquire of 


FRANK & CO., 


BUFFALO, N. Y. 











iecnaatats Mass. 


Ay 4! 





oe “LATE * HAND » aT 











Slide Rests and Planer Centers. 
FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Threading 
Machines, Cutting-off Machines, 
Ratchet Drills, Special Machin- 
ery, etc., etc, 
WRITE FOR CATALOGUE. 
Mention Paper. 








HALLS serene INJECTORS. 







overriuw 








OVER 20,000 IN USE. 


HALL’S ENGINEERING Co., 
112 JOHN STREET, NEW YORK, 


HODCE’S 


\ Universal Angle Union 
g PATENTED. 





rit! Yee 5) | iia a (2 gp 








L. §. STARRETT, 


Manufacturer of 
_FINE TOOLS 
= ATHOL, MASS. 
SEND FOR FULL LIST. 
29 Ft ORCI By : a 














Combining an elbow and 
union, and can_ be set 
at any angle at which it is 
desired to run the pipe. Kit 
Manufacturers & Wholesale Agent , 


ROLLSTONE MACHINE C0., 45 Water St., FITCHBURG, MASS 


ACHINE OULDED 


SPUR and BEVEL 


GEARS, 


Pulley Castings sl 


Special ws, to 
the Trade. 





























Hydrostatic Machinery 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS 


SACKS, 
VALVES, 
FITTINGS, 


Vault Glavators bo, 


» WATSON & STILLMAN, 


468 Grand St., New York. 


\\ . List maile de on applicatio n 
by: L E & HUN 


BALTIMORE, MD. 
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WHITE S FLEXIBLE METALLIC FILLET. 


For Pattern Makers’ and Architects’ Use. 






Can be applied quickly and is sure to give 
satisfaction. Sizes,44tolinch. Send for sample. 


Howard White, 44 N. 4th St., Philadelphia, Pa. 


Rubber Goods Especially to Order, 


for Mechanical purposes. 





aa and “pitti we Sewing 


Machine and Electric Li it articles, Bicy« ires, bottle Stoy 





sce, Soumlen Tubing Pine Mc valde 4 Boiler Gaaketsand Steam 
Pipe Rings that rever melt or b out. Extra quality Sheet 
Packings ae aives, Pure Ant 1-Thill Rattlers, etc. y Esti 
mates forc of new articles, including moulds whi n desired. A 4 
THE HARTFORD RUBBER WORKS CY Mt, 
. . Fa 


HARTFORD, CONN, 





==— ), SAUNDERS SONS 


ANUFAC 1 RE X OF L. ORIGINAL 
TRADE MARK. 


pate seatie Dil Pipe Cutting threading Machine. 


Adapted to ‘ sasunhleniha work with small BREW s KE OF IMITATIONS, 
drills. Its extreme sensitiveness TEAM” nuine without our Trade-mark and Name. 
prevents clogging and breakage of STEA AND GAS-FITTERS’ HAND TOOLS. 
drills. Has a swinging table with Pipe Cutting and Threading Machines, 
attachment for center drilling. for Pipe Mill Use, a Specialty. 
Instantly adjustable to different Send for Circulars. YONKERS. N. _. 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 





SSTABLISHED 1855 
Buerk’s Watchman’s Clock, 
f With Safety Lock Attachment, 
y-©, 20 PRIZE MEDALS AWARDED. 
To control watchmen in manufacturing 
establishments, public buildings, ware- 
houses, eto, ——- strongest, cheap- 
est and most complete of its bind. 
H _ Price, with 12 keys, complete, $50. 
Send for ci reular, 


0. E. HAUSBERG, Sole Agent, 
71 Nassau Street, neon 3, N.Y 


idol nto 













Iron and ‘Steel 


DROP FORGING 


Of Bvery Description. at Reasonable Prices, 
THE R.A. BELDEN C0., DANBURY, CT. 











WY P. BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools 








Sent on Trial. 
SHIH] S}] UO pros 


NO OIL ON pues veueaas, SURFACES. 
Abundant Clearance. Positive Release. 


Only OLUTOH Having REMOVABLE Hub. 


a for Catalogue. BELOIT, 
Ectipse WIND ENGINE co. 4at 


DRAUCHTSMEN, 


Send 16 Cents. _ 


DIXON’S 


AMERICAN GRAPHITE 








“ECLIPSE ” Pipe- sie Machines 
FOR HAND OR POWER. 


Don’t you have sufficient Pipe-Work about your 
Mill, Factory, or Shops to make a powerful, con- 
venient and very compact Pipe-Cutting Machine 
soon pay for itself, providing it could be had at a 
moderate price? 

Mention this paper and write us for particalars 


PANCOAST & MAULE, 
Philadelphia, Pa, 
Made in Three Sizes. Cutting Pipes ¢ to 6 inch, 


PENCILS. 
eo] a0), | F YOUR Stationer does not keep DIXON'S Pencils, mention 
* OR STEEL lL. * American Machinist ” and send 16 cents fo rsamples worth 








double your money 
‘Ten grades of Hardnesa fe Artis steand Drang btsamen; 7gradces 


BEECHER & PECK, NEW HAVEN CONN. 
of Hardness for Schools an 10 ditt rent kinds 


epers; 
Y r ESS. in No. 2and No. 3 Grades, ab 180 they y without equal for smooth. 
v DE DROP PR ness and toughness of ea 
NEW HAVEN 


REECHER & PECK. « CONN Joseph Dixon Crucible Co., Jersey City, N.J. 


~ BEST IN THE WORLD. 








SSS 








sr We make the Best Packing that can be made, regard 

2) ”. less of cost. Users will sustain us by calling for the 
xcs Oe he “JENKINS STANDARD PACKING.” 

Our ‘Trade Mark” is stamped on every sheet. None 

‘yt » STANDARD* genuine unlessso stamped §#%> Send for Price List A. 


“es CE TRADE MARK 4 WON WN 
| DR IS: 


BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 


BREHMER BROS., 
Machinists, 
440 N. 12th St., Philadelphia, Pa 


THE EATON, COLE & BURNHAM CO. 


82 & 84 Fulton Street, New York, 
MANUFACTURERS OF 


PIPE CUTTING and THREADING MACHINES 


OPERATED BY HAND OR POWER. 
FITTINGS VALVES, PIPE, 
} PIPE TOOLS, 
AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 
Factory, Bridgeport, Conn, 


JENKINS BROS., 


71 John St., N. Y. 79 Kilby St., Bost 13 South 4th St., Philadelphia 

















No. 
MACHINE 
Cuts ¥4’/ to 2” 








AM HRICAN 





MACHINIST 











WILLIAMI ‘SELLERS & co., 


Engineers and Machinists, Philadelphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. 
Self-Adjusting Injector of 
capacity, by one lever. 


BIXED NOZZLE AUTOMATIC INJECTOR OF 1885, 
Kither a Lifter or Non-Lifter; no extra valves or fittings required; 


tubes can be removed without disturbing pipe connections 3 is perfectly 
Automatic in its action; requires no especial manipulation to operate it, 


DESCRIPTIVE PAMPHLETS PRICES FURNISHED ON APPLICATION TO PHILADELPHIA OFFICE, 0B TO 
NEW YORK OFFICE, 79 Liberty St. 


Improved 
1876, started, stopped and regulated as to 





al 
at a 





WE ADVERTISE THIS WEER |MORSE ELEVATOR WORKS. 
2} Morse, Williams & Co., 


(Successors to Clem & Morse) 
Builders of all Kinds of 
PASSENGER & FREIGH1 


‘Elevators 


Office, 411 Cherry St. 


Works, Frankford Ave., Wildey and 
Shackamazon Sts. 


PHILADELPHIA. 











The HUYETT 
& SMITH— 


Single and Double Exhausters, Pressure 
Blowers and Ventilating Wheels, 





’ 
BRANDON’S PISTON RING 
PACKING. 

By its use a piston is self- 
packed against pressure, this 
pressure being balanced so as 
to permit neither the forcing 
ofthe rings outwardly, causing 
wear of rings and cylinder, nor 
inwardly, allowing the fluid to 
pass by them. 

For License or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 


THOS, H. DALLETT & C0, 


3013 Chestnut St., Phila., Pa., 
THE HOLLAND LUBRICATOR, VISIBLE DROP, 
MANUFACTURERS OF 


Is guaranteed to be 
PATENT 


Portable Ding Machines, 


against the cutting of 
Valve-seats, Cylinder 
and Governor Valves 
VERTICAL DRILLS. 
Radial Drills, Multiple Drills, 
HAND DRILLS. 


of the engine 
Send for Ulustrated Catalogue. 


HE feature of these Fans is their double discharge 
and improved wheel. The advantage is the fact 
tested), that they require one-third less power than 
any other. This Fan is full of good points, for which, 
send for descriptive circular. 


WESTINGHOUSE,CHURCH,KERR & CO. 


Contracting es Consulting ‘Wewtne ers, 
17 Cortlandt Street, New York, 








———— 


Also controlling the Westinghouse and Reynolds’ 
Corliss Engines; The American Paper Pulley, &c. 


















2 Itwill pay tor itself 
in 6 months in saving 
of oil, coal, and packing. 

3. It willinsure more 
speedinthe revolutions 
of thee ngine, say from 
to 2 strokes per minute, 

Manufactured by 


Troy, N. ¥ 





thus increasing the power of the engine 
HOLLAND & THOMPSON, «17 River St., 





1s52 
— THE LATEST — 
IMPROVEMENT IN 


1 S85 mre 


TRACTION ENGINES. 


The only Engine where the power is_practically and successfully 
applied to the four truck wheels. Exceeds all other Traction Engines 
in pulling and steering through mud holes, sand or any soft or uneven 
ground, or on any road. Is the result ace mulated from a tard of a 
century of study and practical experience in the manufacture ot 


Portable, Agricultural and Stationary Steam Engines, 


With determined policy to build only the BEST MACHINERY from the 
BEST MATERIAL , andin the BEST WANNER OF CONSTRUCTION, and 
with continued improve ments, have attained the HIGHEST STANDAKD 
in excellence of workmanship,simplicity of design and capacity of power, 
in addition to our STANDARD ENGINES, we now offer the first ROAD 
ENGINE which has the Traction Power practically and efficiently 
applied to the four truck wheels, and while so appiied to each wheel 
hed »pendently, the forward axle is under full control of the steering 
apparatus. Descriptive catalogue will be sent on application 


WooD, TABER & MORSE, Eaton, Madison County, N. Y. 














iS A NATURAL PRODUCT TAKEN FROM OUR OWN MINES, 
Unlike any of Send for Circular, Prices guarantee’ its 
the artificial : success, if di 





FOUNDRY 


compounds or 
manufactured 
products here- 


tofore on the SPAR ¢ FLUX 
market We and Experience of Users. Ibs. to the ton 


of iron required to purify the iron, and will more than pay for itself in keeping the cupola clean 


BB. BURBANE c& CO., Evansville, Ina. 


rections are 

followed, or 

ask no pay. 
Only 8 or 10 


























HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. 


An effective 
holes from 2 to 5 inches, inclusive. 
ure forged from 54-inch round steel, can be renewed 
at trifling cost; are easily adjusted and firmly held. Manufactured by 


REMINWGTOMW dé CO., 
WILMINGTON. 








labor-saving tool for the boile r shop. 


Size No. 1 cuts all size 
The cutters proper ——- 





DHE TL.. 


THE FISHKILL CORLISS ENGINE, 


A FULL LINE OF SIZES. 


b Vertical Condensing Engines 


Specially adapted for and extensively used 
in large grain elevators. 


BOTLERS. 


Manufactured by the 


Hishkill Leanding [Lachine (4, 


FISHKILL-ON- mn HUDSON, N.Y. 


Send for Catalogue A, containing Ilus- 
trated Descriptions and References 









DODTEWARE FOUNDRY AND MACHINE 


ENGINEERS AND MACHINISTS, 


Cl. 
430 WASHINGTON AVENUE, PHILADELPHIA, PA. 
PORTER-ALLEN & SOUTHWARK ENGINES, 

BLOWING ENGINES, PUMPS, GAS APPARATUS, 
SUGAR MACHINERY, HYDRAULIC MACHINERY, &c., &o. 


TH LNG & ALLSTATTER G 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushisned Hammer. 


Send for new catalogu . 


W.C. YOUNG & CO., Worcester. Mes: 
Engine Lathes, Hand Lathes, | 
FOOT POWER LATHES, SLIDE RESTS, Etc. | 


WORK SHOPS 


Without Steam Power 
BY USING OUTFITS OF 
BARNES’ PAT. FOOT POWER | 
machinery can co sommpete witb | 
j oy steam power. on trial. 
Metal and ‘weak workers | 
send for prices. Illustrated catalogue free. 


w.F. & JNO. BARNES CO., ROCKFORD, ILL. 
Address, No. 1995 Main Street. 





Hamilton, 


8 5 OHIO, 








Contracts solicited for 
Special Machines, Patent 
Devices,&c., in quantity. 

Complete outfit for Ma. 
chinists, Blacksmiths. 
Metal-Workers and 
others, 

New Circular on Mill- 
ing Machine and Univer- 
oa Head (Pat. pending). 


The Cincinnati 
Screw & Tap Co., 


S.E. Cor. Pearl & Plum 
Streets, 


CINCINNATI, OHIO. 














NATIONAL WATER-TUBE BOILER COMPANY 
Main Office, 


New Brunswick, N. J. 


Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 
Branch Offices : 


New Work City, 64 Domshanes St. 
Philadelphia, Pa., 49 Tth St. 
Boston, Mass., - 30 Oliver St. 











BROCK’S PATENT DROP-FORGED CHAIN PIPE WRENCH. 
MADE ENTIRELY OF BAR STEEL. six Sizes, adapted for pipe 


— from 4 to 14inches diam. ———— 












Each number will fit a range of sizes equal to six or more pairs of common 
tongs, while it will outwear an equal number of any kind. All parts are inter 
changeable. Jaws hardened to a saw temper, and can be sharpened with a file 

Does not crush pipe ; quick grip; never slips; chain will not unhitch in use, but 


‘an be instantly released. 5 5 wItlIaMs & 00., Iron & Steel Drop Forgings, {1 Richards St,, near Hamilton Ferry, Brooklyn, ¥.Y, 





HEATER. 


For Heating and Purify- 
ing Feed Water for 
Boilers and other pur- 
poses, with Exhaust 
Steam from High or 
Low Pressure Engines. 








Philadelphia, Penna. 
STEAM ELEVATORS 


Best and Cheapest. 


By our paprove d method we have all the advant- 
ages of the hydraulic in lowering. No possibility 
of running away. Also 


FRICTION CLUTCH PULLEYS. 
D. Frisbie c& Co., 
478 N. Fifth street, Philadelphia, Pa. 


7 tk ah. hil a = 
eh ee A 
MACHINISTS’ SCALES, 


Patent End Graduation. 
We invite comparison for accuracy with all others. 
Every Scale Guaranteed. Send for List. 


COFFIN & LEIGHTON, SYRACUSE, N. Y. 


THE GARDNER GOVERNO 


Over 36, (000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE 


ve 











‘ 
1" is the Simplest, most 
Efficient and Reliable, 

and at less cost. Con- 
structed on the best sys- 
tem, saving most fuel 
and bouer repairs. 

Write for Circular and 
article on Heaters to 


We. Lowe, 


SUCCESSOR TO 


LOWE & WATSON, 





e565 











Bridgeport, Conn, 











| 
03G00D DREDGE 00., - ALBANY, N. Y. 
RALPH R. OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer. 
Manufacturers of 
ITCHING 
MACHINES, 


REDGES, 
Excavators, 


ERRICES, 


Warranted to give satisfac. 
tion or no sale. 





FOR CIRCULARS AND PRICES, 
ADDRESS, 


The Gardner Governor Go 


QUINCY, ILL. 


‘ sss 
SSSs2) 
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NEW TANGTE BUCKEYE AUTOMATIC CUT- OFF ENGINES 


These Engines are the combined result of long ex 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and con tinuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
* anteed. Self-contained Automatic Cut-off Engines, 
12 to 100 H.P., for driving Dynamo Machines a specialty. 
Illustrated Circulars with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 


SALES AGENTS: (eo, \. BARNARD, 7() \stor House, \ }, D. L. DAVIS, 34 S. Canal St., Chicago, 11. 


In Use, 












and ROBINSON & CARY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Mary yland and Virginia, 


GUARANTEED To Consume 25 to 75 \\) Other Gas Engine per 
IUANANTDOU PerCent.Less Gas than Al Brake-horse-power. 


OTTO GAS ENGINE. 


OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CoO., 


PHILADELPHIA, PA. 











HEWES & PHILLIPS 


iron Works. 


IMPROVED 


Corliss Engine, 


High Pressure, 
A AE AEE a 





'N ‘Yavmay 





—Condensing— 
A TC TS 8 AOE 


And Compound. fi 
| em tomar women maces | Hi 


send for Circular, 


Kendall & Roberts, 


Cambridgeport, Mass. 
EASTERN AGENTS, 








Pe We’ =PRICES.9- 
VALLEY MACHINE Co. O.EASTHAMPTON, MASS. 


The — & McDowell Mfg. Co. CRAIC’S 


Sy Sith NCES New “Class C” Lubricator 


Manufactured by 
Hoists, Pumps The Craig Sight Feed Lubricating Co 
AND GENERAL 


LAWRENCE, MASS, 
Mining Machinery. 


Manufacturers of 
120 LIBERTY $T7., Sight Feed Lubricators for 
NEW YORE, 


Locomotives, Stat eras > Marine, 
n 
Send for Illus, Catalogue, 












Portable & Pumping Engines. 
FOR CIROULAR. 











BUILDERS OF 


BOILERS, 


GAS HOLDERS. | WAJARDEN  |MBIICHELL, 


GAS Germantown Junc., Philadelphia. 


GENERATORS, 


TANKS, 
STILLS, 
BRIDGES, 
Etc., Etc. 





HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 
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; ” 
MANUFACTURERS OF 


Salle ter 





of" STEAM ENGINES 

IN <X. 
YLL VARIE i 
Sizes varying from 

30 to 2000 Horse Power. 
Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 
Non-Condensing or Compound, 

Send for Circular. 
BRANCH OFFICE - = ; 
Cor 5th and Chestnut Sts..-— ge — , —>- 


THE PARKER mM, GASOLINE AND GAS ENGIN. 
: SIMPLE See: DURABLE 








GAPE | - LAs met _ EFFECTIVE! 
MATCHES US 
' SLIDE eg 


Unsurpassed economy in use of Gas, One 
turn of the fly-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 to 10 horsepower, Send for Illus, Circular. 
YONKERS MFG. CO. ssieys0mi. 





LOCOMOTIVES BE EVERY STYLE «oSIZE 


STANDARD GAUGES *N® TEMPLETS 
0 ART $0 THAT = gen ple 
yo MAY ne ARE INTERCHANG 


AY Be ORDERED py NUMB 


STANDARD >» NARROW 
~~ GAUGE.~- 


G ALSO FOR ©) 


\ PLANTATIONS, 
MINES AND 
\_ LOGGING. 

1a Za 





“JOHN DEVINE. 


VICE PRE UPT LOCO. 








J. <P DICKSON, T W.H [PERKINS, 











e@eeeeeoeeee#eeeree#ee¢8e ee 
e@eee#ee#es *< eeeseeeeeeeeeee = e °. 
# °, 
° LP. RIGHARDS®= : 
- STANDARD PUNCHES 2 
. PROVIDENCE,R,| oe 
. .° 
7 J 
° For BOILERS, BRIDGES, SHIPs, &c. *, 
i 
e*eeeeveeeeoeeeee#8es. — eeeee#ee o* 
@eeoeeeeeeveesee @ ae a oe oe ee ee es 









Especially for Steam Hammers. Unequaled for Water Packin 
q g, 


MILLER’'S PACKIN G. 


STEARNS MEG. COMPANY ts : 


ERIE, PA: nn 
Engines from 15 to 400 Horse Power, sorm.or sane ( ABLE as ao 8 


%, 1” ete All quantities — 31.25 


Sollers of Stee) ano Iron supplied to the trade per pound. It asMGgy mer the most substantia 
packing material ev er put together It is 


or the user Send for Catalogues. is pliable as hemp, and on tairly well conditioned rods will ran 


SAW MILLS and GENERAL MACHINERY, MILLER PACKING WORKS, 1338 Burtowcoed St, Phila,, Pa, USA. 













MACHINERY, THE NATIONAL 


New and Second-Hand FEED WATER 


. 
se ee '=HEATER 
12 in. S., 5 ft. Be vd Eng ‘ine L athe, Prentice, New : FoEU PIPE 













a: “ 3 ft, ae +6 “ panenell. ely new A brass coil heater supplying 
6 * of. « “ “  Bridgep’t. n’ly new feed water at 210° to 212° Fahr- 
6 ° Bf. * “ - Pew taper. enheit by use of exhaust steam. 
: “ 6f. & és ‘< “Ratnam nat anrac Our prices are low and rea- 
cutting sonable, and we aim to supply 
iv oo By Howes & Phillips the cheapest, best and most ¢ffect- 
i; “ 8 ft. Bed lincoln. © Oo ive Heater in the market. Fifteen 
IR OR . * Fitchburg. 7.0 N sizes. No.1, 8-horse Heater, $17. 


N No. 10, 100-horse Heater, $150. 
N Iron, Brass and Copper Coils 
\ and Bends made to or- 


Is “ S8ft. 
Rm 6 «ANTE. 


New Haven, g. 0. 
Rowland. n'ly new 


~) * 10 ft és +s +6 Pond 

a ge . Fi ; aN 2” der: Circulars and price 
4 as 2» ft. poe yA as “eo *€ listssent on application. 
4 12 ft. Blaisdell, g. 0 National Pipe Bending Co., 
mB 6 «16M. Perkins. New Haven, 


oe .™- 36s. af Putnam, g. o 
8 in. Saunder’s Pipe Threading Machine, Patent 
Dies. Good condition. 
20 in. she uper, G. & E., new 
12 in. , Gould, fair, 
24 in. er B’dport, new. 
16 in. x42 in Planer, B’ port, new 


Connecticut. 


BLESSING’ $ PATENT RENEWABLE - SEAT 


Stop and Check Valves, 


The Renewable Seats and 
Dises are cast from the best 
Phosphor Bronze Metal, which 
has lasting qualities, double 
that of the best Steam Metal 
commonly used in first-class 
valves. The Seats are simply 
™ dropped into place and held 
in position by bottom of cage 











22 in. x5 ft. New Haven. 
22 in. x5 ft. Ames, new 
24 in. x 4ft. Twiss, cheap. 


26 in. x6 ft. Hendey, nearly new 

26 in. x6 ft. Powell, new. 

24 in. x8 ft. Ames, new, 

36 in. x12 ft. ‘ Niles, good as new. 

#2 in. x12 ft a BY. 8. &. Co., Al. 
30-inch Drill. Prentice. Nearly new. 
32-inch Vertical Boring Mill. Phila. 

6o-iach Vertical Boring Mill, Leffell, cheap; 

small Universal Milling Machine, Brown and 
Sharpe, Al: also a line of Milling Machines, Serew 
Machines, Bolt Cutters, &c. Write and state what 
you want to purchase 


E. P. BULLARD, 
14 Dey Street, New York City. 


=| Wealso manufacture the Albany Bucket 
and Gravitating Steam Traps. 


ALBANY STEAM TRAP 00., Albany, N. ¥. 








Works at ERIE. PA. 


WE ARE MAKING | 
A SPECIALTY OF | 
A 24-INCH LATHE, 
WITH BED ANY 
LENGTH DESIRED. ThIS LATHEIS DESIGNED 
FOR SEVERE SER- 
VICE; IT IS THE FOR SALE 
HEAVIEST OF ITS bad 


SIZE EVER PRO- | Two Engine Lathes, 87-in. swing, 20-ft. bed. Comp'd 
rest Screw feed geared it tace plate on each 
DUCED, AND THE WORKMANSHIP AS GOOD | One Engine Lathe, 96’ swing, 20-ft. bed 
Five Kngine Lathes 6-ft. bed, 15-in. swing, new. 


SKIL CAN One Engine Lathe, 16-ft. bed. 48-in. swing. Bement’s 
MAKE make 
One Engine Lathe, 10-ft. bed, 26 in. swing 
One Engine Lathe, Bf bed, IS in. swing 
SEND FOR CIRCULAR. | One Engine L athe, 44%4-ft. bed, 14 in swing 


Oue lron Planer, Blo 244 ft. loug, 62 in x 62 in 
Exceilent condition, 


2 , 
app Ar Glenwood Station,’ | One Iron Planer, planes 10 ft. long, 60 in. x 60 in 
Bement’s make. 
awe 5 Yonkers, N. Y. One Iron Planer, planes & ft. long, 30 in, x 30 in 
One Iron Planer, planes5 ft. long, 24 in. wide 
Three iron Planers,to plane 4 ft. 6 1n., 24% in. x 24 


in. 
THE BABCOCK & WILCOX CO Three Tron Planers, to plane 5ft..20 in. x 20 in 
* | One 10” Shaper 
WATER TUBE STEAM BOILERS. One 36-inch Car Wheel Borer. 
One 40-inch B.G 8.#. Upright Drill. N.Y.S.E.make 
30 CORTLANDT STREET, | One 22-inch Plain Upright Drill 

NEW YORK. Two 6-inch Slotting Machines. Bement‘s make. 
Two Axie Lathes. Fitchburgh make. 

Two Durrell’s 7-Spindle Nut Tappers. 

Branch Offices: One 1750-lb Steam Hammer. Bement’s make 
BOSTON, 50 Oliver Street Send for listof New and Second-hand Vou s. too 
PHILAD’HIA, 32 N. 5th Street. long for publication. 

CHICAGO, 64 8. Canal Street 


FEW ot eaNiclot toc, THE GEORGE PLACE MACHINERY CO, 


SAN FRANC ISCO 
fl Mission Stre 121 Chambers & 103 Reade Sts., 
NEW YORK, 








107 HOPE STREET, 
GLASGOW SCOTLAND 


HAVANA, 50 ‘Gan Ignacio. 
Send to nearest Office for Circular 
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BROWN & SHARPE MFG. CO. 


Manufacturers of 


‘MACHINERY AND TOOLS, 


PROVIDENCK, R. I. 


This Machine is designed for flat and true 
surface grinding and finishing. It is an effec- 
tive substitute for the operations of filing and 
stoning. The entire cost of files, and three- 
quarters of the labor usually expended on 
these operations are saved, beside obtaining 
better surfaces upon the work done. For all 
finished parts of machinery of cast iron or 
steel, hard or soft, for punches or dies, straight 
edges, flattening dies, ete , it will prove invalu- 
able. and will produce fine work with little 
expense 

It will Grind 14’ wide, 26’ long, 10” high, 
using a 9’ wheel. 

The countershaft has tight and Joose pulleys 
8’’ diam., 4’ face, and should run about 270 
turns per minute. 

Price includes countershaft, wrenches, etc., 
all complete, delivered F. 0. B. at Providence, 
R. I. Weight, 2,500 lbs. 

— We are prepared to furnish this machine 
=? lengthened,togrind 5 ft. long. Weight, 3,006 lbs. 


> {LLUSTRATED CATALOGUE MAILED ON 


No. 3 SURFACE GRINDING MACHINE. APPLICATION. 


The Gordon il iexwal Company, 


Western Branch, Eastern Branch 


aff B’d’g, La Salle St., Chicago. HAMILTON, OHIO. 713 Chestnut St., Philadephia. 


MANUFACTURERS OF 
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KM THE GORDON & MAXWELL CO. mK 


STEAM PUMPS. 


WESTLTONS PATENT 


POWER 
TRAVELING CRANES 


OF ANY CAPACITY. 


Particulars on application, and full specification and tender 
promptly submitted on receipt of capacity and span of bridge 
desired. 





SOLE MAKERS: 


The Wale & "Towne 


STAMFORD, 


NEW YORK, 62 Reade Street. CHICAGO, 64 Lake Street. 
BOSTON, 224 Franklin Street. | PHILADELPHIA, 15 N. Sixth Street. 


GENERAL CRANE CATALOGUES ON APPLICATION. 


MP fs Co., 


Goon. 





The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS. 


—MANUFACTURED BY— 
THE STILES & PARKER PRESS CO, 
MIDDLETOWN, CONN. 
Branch Works and Office: 
59 DUANE STREET, NEW YORK. 


ULD & EBERHARDT, EE.GARVIN & CO. 
NEWARKNJ, | 139 & 141 Centre St., New York, 


. , iaiiaaen af 
+ Machinists 


TOU, 


INCLUDING 
MILLING MACHINES, 
DRILL PRESSES, 
HAND LATHES, &c. 
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VISE. 


MACHINE 


We make three 
sizes of this Vise, 
with steel jaws and 
screws. Screw and 
cap covered with 
sheet steel to prevent 
wear from dust and 
dirt. 


Send tor Catalogue, 


Turns out 20 per cent. more work than any other. 


EBERHARDT’S NEW DRILL 





M ACHINT ST 


[Janoary 9, 1886 








THE PRATT & WHITNEY Co. 


HARTFORD, CONN 
MANUFACTURE 


DROP HAMMERS. 
PUNCHING AND TRIMMING PRESSES, 


—POWER SHEARS, 


n Demaking > Hand Bolt Heading, Power Screy 
-_ d Bolt Blank Heading Mac nes. 


RuTeaACTLE E JIB CRANES, 
Roll Grooving Machines for Flour Mill Use. 


PRICE LIST FURNISHED ON APPLICATION 


THE BILLINGS & SPENCER Co. HARTFORD CONN, 
MANUFACTURERS OF f rQs } 
STANDARD MACHINE WRENCHES@Q » 9 
DROP FORGED OF dy | 
BAR STEEL ha 
homed 4 ae | 


wm 
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TAKING NUTS FORZINCH UP TO ANDINCLUDING NUTS FOR I|% INCH BOLTS. 














WARNER & SWASEY, = 
CLEVELAND, OHIO, | =: 
NUACHINE TOOLS EB: 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches, 


ILLUSTRATED CATALOGUE ON APPLICATION. | 


CCESSORS 
TO 





Eingine Xsathes, Flaners, Wrills, eec. 


FOND MACHINE TOCL C0, “ 





New Designs, Quick Delivery. Great Variety. 





MANUFACTURER OF 
on application. 
ilLowell, Mass., U. S. A, 


JJENGINE LATHES 


FROM 16 to 48 IN. SWING. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 








GEAR WHEELS and GEAR CUTTING. 
Gears cut or made to order. Of every kind, spur, 
bevel, worm, rack, ratchet, internal,etc. Of any size, 
from a@ quarter- -inch to six feet diameter. In any mate 
. Inany quantity. Small gears on +4 ‘or free 

delivery by wall. Send for illustrated price 
EO. B. GRANT, 66 Beverly. = Bosten. 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in. Drill is a heavy sub- 1 i wm TITRE Woeite 3 
stantial tool, made for service, has For New Reduced PRICE LIST, Write to 
steel shafts and spindle, Gears and 
racks cut from the solid and have 


G. A. Gray, dr. & Co., 
all modern eee are made 
bys special machinery, and sold very 42 E. 8th ST., CINCINNATI, O. 
Our Key Boating Panchine 
willsave enou n 8 0 174 
first cost; no sho can afford te do LATHE: : a = oy 


“\ without one. We have now ready for 
| prompt apes: sboth Key Seat Ma- —_— 


P hi 20 in. Drill Send f Nx oy 
eBeeF 8 SC Pl ANERS cx h. - 
W.P.DAVIS. North Bloomfield, N.Y ) 


THE BUFFALO STEEL FOUNDRY, 


ORDERS AND CORRESPONDENCE 
SOLICITED. 


J. M. ALLEN, Presipenrt. 
W. B. FRANKLIN, Vior-Presmpgnt. 


J. B. Prerog, Szoerrary. 
























BUFFALO, 


N. Y. 
PRATT & i Ae 


Proprietors, 





Puss SHAPER HAS 26-INC H STROKE, 
PU 

All the adjustments are made without operator moving from his position. 
It is made to act as a SLOTTING MACHINE, and is so arranged that KEY 
SEATS may be cut in any part of ashaft of any length, and from 4inches in 
diameter down, and will plane a block 26x 26x20”. Has SWIVEL GRADU- 
ATED VISE, two changes of speed, and is geared 36 tol. Itis very heavy and 
powerful, and is guaranteed to give perfect satisfaction. 


Manufactured by LODCE, DAVIS & CO., CINCINNATI, OHIO. 
(Successors TO LODGE, BARKER & CO.) 
Manufacturers of Iron and Brass-Working Machinery. 
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